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DEVELOPMENT  OF  THE  QENITO-URINAKY  SYSTEM,  DEFECTS  OP 
FORMATION,  HBKlCAPHKOOmSM 

Tbb  fact  that  organa  of  such  different  phyaiol<^caI  importance 
as  are  represented  by  the  suprarenal  glands,  the  urinary  apparatus, 
and  the  sexual  organs,  form  one  evolutionary  unity  is  shown,  not  only 

no.  t. 
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fioiiiial  fold* 
Muulli  of  cldrica 


Diacmii  showioc  tb«  indiffemit  dUpoaition  of  the  genito-urinary  (yvtem  of  a  mamauil  at  an  early  stace. 

(AMonUnc  lo  O,  Htrtirig^) 

by  their  pathology,  but  by  their  topographical  relations.     It  seems 

necessary,  therefore,  to  discuss  in  one  common  section  the  diseases  of 

these  three  systems. 
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The  disorderB  of  development  (defects  of  formation,  anomalies) 
have  not  only  a  theoretical  interest,  to  which  they  arc  eminently  entitled 

because  their  study  helps  our  undcratanding  of  the  mechanism  of  evo- 
lution, but  the  practical  physician,  too,  should  not  undervalue  their 
importance.  This  will  bo  shown — among  othor  things — by  the  dis- 
cussion of  hermaphroditism,  and  of  those  deformities  whose  early 
diagnosis  provides  a  life-saving  therapy. 

It  is  probable  that  the  greatest  number  of  congenital  deformities 
result  from  arrest  of  development;  their  mode  of  origin  can  there- 
fore be  understood  only  by  a  knowledge  of  the  normal  process  of  devel- 
opment. This  will  be  iUustrated  by  the  f  1!  wing  table  taken  from 
Neugebauer,  the  comprehension  of  which  will  facilitate  the  understand^ 
ing  of  the  sketch  drawn  by  Hertwig. 


COMPARATIVE  EMBRYOLOOTGAL  TABLE. 


Testicle,  ampulla  seouDslM,  caaal- 


PronopliTOn  (Okcn'K.Wolff'a 

n»>''.-*i'>m-jilir<i?!. 


(•)  EpydidymU, n>te  Mticuli.  tubuli  (a)  Upper  (wrt^ 
recti,       emraatiiL  umul  hyd^ 
tia  pw1wn<inUU  •pididynudis. 


(b)  Paradidymis  (Girald^it  orKan, 
va«culum  aberrant  Haltcn). 

Cauda  cpii1ifIyTni<!i!*  on  cither  «»dc, 
vaMi  «if-firrii? v.-Hirulii«  aomi- 
oalea,  ductus  cjaculatoni. 


Hydatis  iie«i>Ui«  t«<itlruli  on  cittipr 
Hide.  wnuH  pro^tsticuK  in  capitc 
itaUiiuNCini*  (utncuiuii  masculi- 
ailBB  vexicula  proM»(iMi)« 

KidMytaad  unt«n  

OttbcnuMiita  Huaurii  


'  panr  iwxuali*. 


Ovary :  Graffian  folliele. 


(a)  Epoophurun  (parovarium.  Kom- 
muller'.t  onran),  inedullaiy  alMMlM 
of  (In-  ovary,  retr  ovarii  Bad  hlfda- 
ii«  iwduocuiata  ovarii. 


(t/  l.Mwcr  part     metancphrolia.  16^  I'aroophoron. 


Wolffian  duota  (empiyias  dueU 
of  tteproMpluwi). 


Pare  mcmbrana(>«a  urrtlinr 


MollwiMibfM. 


ll«tMicpbra«  (pcTBurat  kid- 
mqy)  aiidiuMan. 

Pnmcpliro*— incuiiM]  li—wpt*. 

SiriiiB  <in>i(;»"iiilu1i». 


I'eoij  I  GcDital  tubercle. 

Halvea  of  th«  Mrotun   |  Genital  folda. 

T)"'  lairr  I         "f  !>.'•  t,.nii.-  nrr- '  acoitnlfwrom. 
liktm  atiil  «(  tlio  corpuB  caveruO' 
Moapaai*. 


Malpighi-GartnrT'i  cnna1«.  pning  era- 
tnpetally  uiiu  thv  lii;niiu'iitnm  lata, 
near  the  iiitvru:iJ  un  uS  liie  ut«ru«, 
or  entWiDC  vomewhat  above  int« 
the  inner  walls  of  tli«  womb,  run* 
aing  in  these  t"  thr  viiKiiia!  piirfs 
of  llir  utrruM,  »!irrc  xnin-  mli" 
trou«4ment<i  forni  ihrt  auaiu«(ur»  la 
the  vesicula-  Mminale!*:  then  coinx, 
Cdiiventrnt,  in  the  lateral  aud  ante- 
rior pan  It  ifiri  wn!l-i  intn  f  !><■  iimliral 
fold*.  <Hf''h  rrihiil-  iiiirtnftllx  dis 
»p|Mnr.  bill  svisiTi  pi-rsi^tetit  JrucI  to 
the  formation  of  ej-jilo.) 

Talwi  wiUt  fimbria  aad  bydatia  Mor^ 
gaiaii  on  oitber  tnim,  vtonui,  1 — ~'~  ~ 


Kidncya  and  uftlafML 

T.iK.  ovar.  prapria,  Ug.  rotoada  uliii. 

Ventibulum  1 


Cltturu. 

labia  i»nd«nda  ma}oia. 

Labin    j.'U'li  iiil.i  fiiiri^Tn  ;ltiii  t)'r 

callftl  lifiUi."  luaM-uliiie,"  "briJi" 
iwiiiciine,  "  the  briitht  tiMIM,«UinC 
running  frotii  the  urctblW  oriOOt  19 

the  baav  of  tba  aiitoria. 


The  deformities  involve  either  the  whol<  r  urnplex  of  the  genito- 
urinary apparatuij,  including  the  terminal  portion  of  the  bowel,  or 
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they  arc  restricted  to  a  single  organic  system  or  organ.  The  first  are 
of  rare  occurrence  and  of  little  practical  interest,  an  they  are  generally 
found  in  still-born  children.  The  following  cut  gives  an  illustration  of 
such  a  total  deformity. 

Fio.  2. 


Drfofmily  of  tlw  uw—ittrt  iiirtim  al  •  iwlwin  boy.  Atiwi»  aai  TiriniH«i  Wwiimi  (r)  ainptyiag 
tei«  tlw  itniig  Aaptd  Uaddar  (ftW):  >*.  mnd  tt.  Tiglit  aoit  Mt  UalMmt  npk       (v^        and  bit  aoMMutj^ 

Mitide  ra<linK  uuMiffe  ahapad.  Pro^iaie,  ur«tpr«,  wmiiial  vwidM  m  iMUaB-  pgr,  |ioljrey«lia  nwllUBt 
of  the  left  kidoey.  remilUnB  trom  eyHic  (Irgi-neration  of  tha  tubMB  COBtOrti,  wUcb  did  OSt  tieoai  »OMIBH<l 
with  tha  abMot  tubttU  iMti.  im.  tight  kMowy.  fo,  Mt  UdMy. 

Of  greater  practical  iii)i)ortance  are  those  defects  of  formation 
that  are  limited  to  a  single  organ  or  organic  system.  We  recognize 
those  of  the  kidney,  of  the  urine-conilucting  tracts,  of  tlx-  male  and 
female  sexual  organs,  and  of  the  terminal  portion  of  the  bowels.  They 
win  be  described  in  spealung  of  the  pathology  of  these  organs.  For 
the  present  it  will  be  convenient  to  appreciate  the  theoretical  and 
practical  importance  only  of  that  deformity  of  the  genital  apparatus 
which  consists  in  a  persistence  of  the  male  and  female  organs  in  the 
same  individual — the  so-called  hkum m'Hhoditism. 

Pathology  distinguishes  between  tiilk  and  fai-.si:  hki£M.\1'iiuodi- 
TI8H.  The  first  name  is  applied  when  male  and  female  genital  glands 
edst  side  by  side;  the  latter  when  the  construction  <tf  the  genital  glands 
conform.s  to  one  type,  while  the  genital  ducts  and  the  external  genitals 
conform  to  the  opposite  type. 

The  gent'sis  uf  hermaphroditism  will  be  clearly  understood  if  we 
remember  that  the  f(xtal  disposition  of  the  genital  ducts  is  bi-se.xual 
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(Waldoycr).  Every  rmbryn  possf^so?  Wolffian  ducts  and  Miillorian 
fibres,  :iM(l  the  (li'vc-lopniciit  of  (he  ^rriii  glands,  indifferent  during 
the  first  fcetai  period,  may  progress  in  the  sanie  individual  in  two  direc- 
tions. The  existence  of  true  hermaphroditism,  which  was  for  a  long 
time  denied,  is  proven  by  the  famous  obeervations  of  v.  Salen  and 
Garr^.  They  concern  Individuals  in  whom  typical  ovarian  and  typical 
testicular  tissue  were  found  in  the  same  jjenital  gland.  Of  eoui-se  hoth 
varltics  of  tissue  were  undeveloped  and  were  not  fit  for  functional 
action,  and  true  hermaphroditism  can  therefore  claim  only  theoretical 
interest,  nnce — setting  aside  its  great  rarity — up  to  this  time  the 
faculty  to  impregnate  and  to  conceive  simultaneously  has  never  been 
obi^crvcd  in  man.  The  common  classification  into  hermaphrodlsmus 
lateralis,  unilateralis  and  bilateralis,  does  not  require  any  comment. 

Pseudohermaphrodiiism  is  far  oftener  found.  Neupebauer  who 
may  be  considered  to  be  the  best  authority  on  this  subject,  ha*  ana> 
lysed  988  i$ingle  observations,  and  reported  43  cases  in  his  own  practice. 
He  recommends  that  we  preserve  to-day  the  old  division  of  Klehs  into 
masculine  and  feminine  hermaphroditism.  Either  of  these  may  be 
iTiternnl,  external,  or  complete,  Neugebauer  characterises  these  varia- 
tions as  follows: 

I.  PBEUDOHSHyAPHRODiaiinB  PBinNINtTS 

A.  Internal. — ^External  genitals  arc  normally  feminine  in  develop- 
ment. Beside  the  nvarit  s  and  more  or  less  perfectly  developed  genital 
ducts,  Wolffian  duets  may  also  be  more  or  less  developed  (rarest  form 
of  pseudohermaphroditism). 

B.  Ext0nuU. — The  clitoris  resembles  a  penis;  the  more  or  less 
deformed  labia  pudendi  appear  like  the  empty  scrotum,  and  in  one  or 
both  halves  of  this  seeming  scrotum  rounded  bodies  are  sometimes 
palpable,  and  it  is  then  fore  easy  to  make  a  mistake  in  determining 
the  SOX.  These  format  ions  may  l>p  either  ectopic  ovaries,  a  hydroee!<>, 
an  ha'matocele,  or  even  a  hernial  protrusion.  This  form  of  female 
pseudohermaphroditism  sometimes  imitates  a  peni-scrotal  hypospadias. 

C.  Compifete.— External  genitals  more  lilce  the  masculine.  Besides 
the  ovari(;s,  both  Miillorian  fibres  and  Wolffian  ducts  arc  more  or  less 
developed  (rare  form). 

II.  PSEUDOHBRHAPHRODISMUB  MASCULINUS 

A.  JiUemal  (more  frequent  than  the  feminine  form).  External 
genitals  forme<i  normally  masculine.  In  the  pelvis,  bc$side  normally 
or  rudimentary  formed  Wolffian  ducts  and  their  derivatives,  Miillerinn 
fibres  are  al.so  found  more  or  less  developed:  uterus  with  tubes.  !it:a- 
ments,  and  vagina.  The  latter  opens  either  into  the  prostatic*  pari  of 
the  urethra,  or  between  the  halves  of  the  scrotum,  in  which  latter  case 
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the  urethra  empties  into  the  vagina.  If  a  uterus  is  t'l* "t.  the  tes- 
tirlcs  are  very  frequently  located  where  the  ovaries  would  lie  in  woman. 
The  unilateral  or  bilateral  chry])tnrchisin  stands  in  a  casual  relation 
to  the  pre.sence  of  a  uterus  in  man. 

B.  External  (the  most  frequent  form  of  pseudohermaphroditism). 
The  vulva  is  imitated  in  consequence  of  peni-serotal  hypospadias,  with 
more  or  less  rudimentary  development  of  the  hypospadiac  penis.  There 
are  many  cases  where  upon  such  a  vulva,  not  the  lea,«t  variation  from 
the  normal  vulva  hints  at  a  possible  "errcur  de  sexe."  in  case  the  indi- 
vidual .shoulil  have  been  chriijtencd  a  girl.  In  some  eases  there  is  hy- 
pospadias of  the  penis  only,  or  the  serotum  is  only  partly  split,  and 
the  orifice  of  the  urethra  lies  in  its  upper  half,  in  other  instances  the 
■crotum  is  completely  diinded,  and  even  little  rudimentary  labia  pudendi 
arc  imitated  by  the  split  penile  urethra.  Tn  most  cases  the  false  clitoris 
seems  to  he  enlarjred,  but  there  are  examples  where  the  clitoris  seems 
small  even  for  a  woman,  and  is  therefore  quite  rudimentary  in  appear- 
ance. The  internal  genitals  are  masculine  in  formation,  analogous 
to  the  testicles.  The  cases  are  very  rare  in  which  the  penis  is  normal, 
and  the  scrotum  alone  shows  a  split  in  its  lower  part,  where  the  opening 
of  a  vagina  appears  to  be  locatefl. 

C.  Complete. — Besides  the  seemingly  feminine  external  genitals 
there  are  to  be  found  more  or  less  developed  MuUerian  fibres,  together 
with  the  presence  beside  the  testicles  of  more  or  less  developed  Wolf- 
fian ducts:  ue:  IHerus  with  tubes  and  ligaments,  a  vagina  which  often 
empties  into  the  urethra,  or  in  common  with  the  urethra  into  the  sinus 
urogenitalis,  which  is  persistent,  or  else  the  urethra  empties  into  the 
vagina. 

In  the  six  reeorde*!  cases  where  a  juxtapoBition  of  hetero-sexual 
external  genitals  occurred:  t.e.  where  scrotum  and  penis  existed  along 
with  a  vulva,  there  probably  was,  in  the  opinion  of  Neugebauer  a  split 
in  the  lower  end  of  the  vertebral  column  (dipygia).  Hermaphroditism 

is  of  great  Iheortticnl  interest  in  ernhrynlnf^y,  and  in  con.«ideration 
of  the  many  i|u<>sti(tns  of  civil  and  ciimiiial  law  which  may  arise  in  ( on- 
nevtion  with  the  life  ami  destiny  of  hermaphrodites.  But  setting  a-nide 
all  this,  it  was  necessary  for  the  present  purpose  to  state  in  detail  Neu- 
gebauer's  observations  because  the  children's  physician  may  often 
b<r  called  upon  to  answer  the  query  of  parents  as  to  the  sex  of  a  newborn 
child.  ('Three  times  in  th<^  lfi?t  }(>00  casf*--  nt  the  Berlin  T'niversity 
Polyclinic  tor  Children  a  dt  i  i<iiin  was  j)()ssil)ie,  if  at  all,  only  when  the 
relations  just  discussed  were  fully  understood). 

If  we  remember  that  in  masculine  hermaphrodites  the  feminine 
appearance  is  simply  imitated  by  peni-scrotal  hypospadias  (see  chapter 
on  the  Mall  nt  nitals),  it  will  be  clear  that  the  masculine  sex  can  be 
established  ouly  by  the  presence  of  testicles,  accessory  testicles,  and 
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spermatic  ducts.  It  is  out  of  the  question  to  consider  the  presence  of 
the  prostate,  ?rtting  aside  tho  diffinilty  of  rrcopnizing  it  hy  pnlji.'ititni. 
as  a  very  important  clement  in  differi  iitia!  diagnosis.  "The  ma.-(  uline 
sex  is  assured  if  it  be  possible  to  touch  in  the  imitated  labia  pudendi 
symmetrical  formations  corresponding  in  size,  shape,  and  consistency 
to  testicles,  and  accessory  testicles,  even  though  the  opening  of  a  vagina, 
surrounded  by  hymen,  should  be  found  beneath  the  imitated  femtnine 
montli  of  the  urethra,  and  even  labia  pudrnrii  minora  a:*  indications 
of  tlie  edges  of  the  <|)lit  penile  urethra."  Neugebavier  from  Ids  exjx  ri- 
cncc  does  not  approve  of  the  dictum  of  Klebs  that  the  presence  of 
lalna  pudendi  minora  is  decisive  for  the  feminine  gender.  He  says, 
"If  in  the  newborn  it  be  not  possible  to  feel  assured  of  having  touched 
the  testicles,  and  accessory  testicles,  the  only  proper  thing  to  do  is  to 
declare  until  later  that  the  sex  is  doubtful,  to  d*  mand  a  futtire  repe- 
tition of  the  examination,  and  finally  even  to  pot-tpone  the  derision 
until  the  individuui  has  arrived  at  the  age  of  puberty.  But  if  the  ease 
is  one  with  cryptorchism  on  both  sides  the  opinion  must  certainly  be 
postponed  or  else  a  serious  error  will  be  mked." 

The  physician  will  the  more  readily  decline  to  give  a  diagnosis 
which  influenre.s  decisively  the  education  of  the  jiationt,  when  he  reeallf 
those  ca,sos  in  winch  a  testicle  of  the  masculine  pseudohernia[)hrodite 
wa<«  erroneously  considered  to  be  an  ectopic  ovary  of  a  female,  or  tlu)se 
cases  in  the  formations  which  during  life  were  believed  to  be  testicles 
were  found  at  autopsy  to  be  something  entirely  different,  e.g.f  the  case 
found  by  Virchow  to  be  a  pre-inguinal  hernia  of  the  processus  vagi- 
nalis peritonei.  The  laws  of  every  state  should  rerognizr  thi^  fart  that 
it  i.s  sonietinies  utterly  impossible  to  determine  the  sex  exactly,  and 
should  make  allowance  for  doubtful  sex  (Unger). 

Atrena  ani  and  atresia  urethr»  are  not  rare  among  the  deformities 
which  complicate  hermaphroilitism,  and  it  is  important  for  the  phy- 
sician to  be  aware  of  this,  since  they  require  an  immediate  surgical 
operation. 

DISEASES  OP  THE  SUPRARENAL  GLANDS 
EVOLUnON,  ANATOHY,  AND  PHYSIOLOGY 

Our  knowledge  of  the  evolution  of  the  suprarenal  gland?  i.s  still 
defieieiit.  Although  the  opinion  prevails  that  the  cortical  .substance 
proceeds  from  the  pronephros,  while  the  medullary  substance  is  genet- 
ically connected  with  the  sympathetic  nervous  system,  there  are 
still  authors  who  deny  any  evolutionary  connection  between  the  pro- 
nephros and  the  genlto-urinar}'  system.  They  support  their  opinion 
by  the  fact  that  among  other  things,  the  suprarenril  -:!:it;i1-  nny  be 
pre.s(>rved  even  if  the  uritinry  apparatus  i-^  en?npletely  lacking,  atnl  ihat, 
these  organs  do  not  participate  in  the  congenital  change  of  situation 
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of  the  kidney.  There  is  a  time  in  life  when  the  suprarenal  gland  is 
larger  than  the  kidney.  In  adults  the  relation  of  the  suprarenal  to  the 
kidney  iii  aw  1:  28;  in  the  newborn  it  is  as  1:  3. 

A  section  through  the  suprarenal  gland  shows  the  division  into 
two  portions,  which  are  distinguished  by  their  color:  the  ydlowtsh 
and  radially  striped  being  the  cortical  substance,  and  the  grayish  red 
and  spongy  being  tlie  medullary  sulistance.  The  latter  consists  of 
cells  wliich  will  turn  intensely  yellow  or  brown  when  treated  with 
chroniic  acid  (chromatin  cells),  as  shown  by  Kohn,  of  Prague, — a  fact 
of  the  greatest  importance  since  it  was  instrumental  in  showing  the 
wide  eztmnon  of  these  cells,  which  compose  the  medullary  substance, 
throughout  the  human  organism,  and  especially  of  the  newborn.  The 
latter — as  shown  by  t!  ■  <  xaniination-  of  Kohn,  Zuckerkandl,  and 
Wiesel — is  extraordinarily  rn  h  in  cliromatin  ti.ssue,  which  has  evidently 
the  same  physiological  significance  as  the  medullary  substance  of  the 
suprarenal  glands.  Zuckerkandl  found,  beside  the  inferior  mesenteric 
artery,  in  the  embryo  and  in  the  newborn,  an  oblong,  oval  formation 
of  which  the  mo.st  essential  elements  are  chromatin  cells  (by-bodies 
of  the  sympathetic).  Its  structure  corresponds  to  the  medulla  of  the 
suprarenal  glands,  but  it  does  not  contain  ganglionic  cells.  Wiesel 
discovered  a  surprising  abundance  of  chromatin  tissue  in  the  retro- 
peritoneal space  of  the  newborn,  in  the  coeliao  plexus,  and  near  the 
exit  of  the  inferior  mesenteric  artery.  (Part  of  this  tissue  will  later 
retrograde  to  the  sympathetic.)  The  testicles  of  about  75.5  per  cent, 
of  the  newborn  contain,  acconling  to  Wiesel,  chromatin  tissue. 

The  fact  that  the  whole  mass  of  th<>  chromatin  system  represents 
a  complex  of  cells  of  which  the  function  i^j  u  unit,  promises  to  become 
of  importance  in  pathology,  because  physiological  and  chemical  inves- 
tigation have  shown  that  it  is  only  from  the  medullary  portion  of  the 
suprarcnals,  and  from  other  chromatin  ti.ssues,  that  there  can  be  ob- 
tained the  substance  which,  \\]\vn  introchiced  into  the  animal  body 
(even  in  minute  quantity,  fraction  of  a  niilli^-^rain),  can  raise  the  blood 
pressure  enormously.  This  is  the  so-called  adrenalin  which  was  crys- 
talised  out  by  Takamine,  and  it  seems  as  if  wc  shall  soon  ascertain  its 
constitution  and  synthesis.  Thb  body  cannot  be  developed  from 
the  cortex  of  the  suprarenal  gland,  wliich  is  of  gr  i'  r  importance  to 
life  than  the  medullary  piihstance,  as  has  been  shown  by  experiment. 
The  importance  of  tlie  cortical  substance  in  the  normal  processes  of 
life  is  said  to  be  its  antitoxic  action,  but  this  is  still  hypothetical. 

APLASIA  AND  HYPOPLASIA  OF  THE  SUPRARENAL  OLANOS 

Congenital  absence  of  the  suprarenal  appears  to  be  exceedinply 
rare.  When  it  is  accidentally  discovered  at  autopsy  on  an  otherwise 
normal  person,  we  suspect  that  accessory  suprarenal  glands,  which  have 
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vicarinusly  untlortakcn  the  function,  hnve  hrm  nvirlookfil.  (Mar- 
cliaiul's  guprari'iial  glands, — i.e.,  ttic  sui>rarriial  1i^^<u^'  wliich  in  fourul 
near  the  spennalic  veins,  and  noruially,  in  ihe  niak-  along  the  .sper- 
matic ducts,  in  the  female,  in  the  lateral  ligaments.)  According  to 
Schmorl,  acccsaory  suprarenal  glands  are  found  in  92  per  cent,  of 
human  beings. 

ffypoplofttn  of  the  siiprarcnals  is  often  a.Hsoeiated  with  deformi- 
ties of  tlir  central  nervou.s  Hv.stfni  0»*''»ieephalia,  eneephalooele.  etc.). 

Zander  is  of  the  opinion  that  the  anterior  portion  of  the  cerebrum 
exerts  a  trophic  influence  over  the  development  of  the  suprarenale. 
Uberg,  who  described  a  ca^e  of  aplasia  of  the  .suprarenals,  combined 
with  hemicephalia,  propounds  the  following  hypothetical  explanation 
for  the  frequent  association  of  rcrfbral  di-forinitics  with  aplasia  of  tlie 
suprarenal.s: — that  the  hienmdynaniie  function  uf  the  .suprarenale  ha.s 
been  lacking  through  underdevelopment,  and  that  in  consequence 
the  brain,  which  was  not  protected  against  anapmla,  developed  badly. 

I1YPER^.M1A  AND  il^';m()Hkha(;e  or  tiik  sr puaren.^l  gl.\nds 

In  the  newborn,  the  .-suprarenal  blood  supply  i.s  normally  very  rirh. 
This  fact  explain:;  its  very  pronounced  tendency  to  passive  hyperu  tnia 
in  all  those  diseases  which  are  attended  by  general  congestion;  in  all 
infectious  diseases  hypenemia  is  very  active.  It  has  been  long  recog- 
niied  that  the  experimental  infection  of  guinea-pigs  with  diphtheria 
wonM  result  in  hyperemia  of  the  f uprarrnali«.  with  hiemorrhagic  infarc- 
tion, a.  condition  which  we  somelinies  tiiul  alsn  at  the  nerropny  of 
children  who  have  died  of  diphtheria.  Ha'morrhages  of  the  supra- 
renal glands  (suprarenal  apoplexy)  are  not  rare  in  the  newborn.  They 
may  be  unilateral  or  bilateral.  The  suprarenal  gland  often  attains 
the  size  of  a  hen's  egg,  and  its  parenchyma  often  appears  to  be  com- 
pletely destroyed.  These  conditions  are  shown  in  the  colored  iUuS' 
trations  of  Plates  49  and  50. 

In  this  case,  that  of  a  newborn  boy,  both  suprarenal  glands  were 
changed  into  luematomata  of  the  sise  of  a  pigeon's  egg.  The  autopsy 
showed  also  a  fracture  of  the  left  humerus,  a  separation  of  the  cartilages 
from  the  second  to  the  fifth  til)-  and  a  ha-morrhagic  infiltration  of  the 
left  stcmomastoid.  atifl  also  uf  tin  rviLrhboring  fatty  tissue. 

I'hv  conditions  in  this  case  illustrate  one  of  the  causes  of  ajjoplexy 
of  the  suprarenal  glands,  i.e.,  trauma  resulting  from  obstetric  manipu- 
lations in  dUfficult  delivery,  or  in  reviving  asphyxiated  children.  But 
still  another  series  of  circumstances  may  be  re8ponsi))lo  for  the  formation 
of  hematoma  of  the  .■suprarenal  glands  some  of  which  may  afTect,  not 
oiilv  thp  newborn,  but  olrirr  chilrlrm  as  well.  Such  are  comi)rrss!on  of 
the  inferior  vena  cava  between  the  liver  and  the  vertebral  coluniu. 
caused  by  strong  contraction  of  the  uterus,. by  which  the  infantile  abdo- 
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men  is  influenco<l;  comprossion  of  the  umbilical  cord  during  delivery; 
acute  dngeneration  of  the  \r>.sel  walls;  degeneration  of  the  tissue  of 
the  suprarenal  glands;  cuuvulsions;  syphilis:  vasomotor  disturbances 
in  cerebral  diseases;  thrombosis  of  the  renal  veins  and  the  inferior 
venA  eava;  infections.  HamiU  is  of  the  opinion  that  lia»morrlia^  of 
the  suprarenal  glands  occurring  before  birth  is  generally  caused  by 
the  act  of  delivery;  and  that  those  htrniorrhages  which  occur  post- 
partum are  as  a  rule  the  result  of  infection  spreading  from  the  remains 
of  the  umbilical  cord. 

The  etiology  of  some  of  the  reported  cases,  especially  of  those  oo- 
ewrring  in  older  children  is  very  obscure.  Tlic  case  of  a  child  who 
suffered  from  purpura  luemorrhagica,  and  died  of  suprarenal  lueinor> 
rhsge  seems  to  be  of  dfcided  interest. 

The  diagnosis  can  seldom  be  established  except  at  the  autopsy, 
since  the  children  generally  die  of  collapse;  less  frequently  after  several 
days,  witit  symptoms  resembling  peritonitis.  Addison's  complex  of 
symptoms  is  not  often  observed,  evidently  because  of  the  brief  duration 
of  the  disease.  Dissections  often  show  the  presence  of  free  hemorrhage 
into  the  abdominal  cavity. 

TUMORS  OF  THE  8UFRABENAL  GLANDS 

Steffen  has  collected  nine  cases  of  carcinoma  and  sarooma  of  the 
suprarenal  ^ands  in  infancy,  in  which  cases  he  found  them  in  the  pri" 
mary  stage.  According  to  his  statistic??  even  the  earliest  infancy  may 
develop  malignant  tumors  of  the  suprarcnals. 

Otto  Ramsay  mentions  twenty-five  cases  of  carcinoma  of  the 
Buprarenals,  of  wluch  five  occurred  between  one  and  twenty  years, 
and  twenty-dz  cases  of  sarcoma,  of  which  eight  developed  between 
six  months  and  twenty  years. 

Th''  qjrowth  may  be  either  acquired  or  confronltal.  Tumors  of  the 
suprarenals  are  extraordinarily  disposed  to  haemorrhage  and  tf)  nietati- 
tasis.  Death  occurs  as  the  result  of  profound  cachexia.  Addison's 
complex  of  symptoms  may  be  present,  and  may  establish  the  correct 
diagnosis.  Linser  has  related  the  history  of  a  fivi  year-old  boy,  whose 
bodily  development  and  sexual  organs  resembled  those  of  a  youth  of 
nxteen  and  eighteen,  but  who  had  only  learned  to  speak  six  months 
b<»fore.  He  was  brought  to  the  clinic  on  account  of  a  malignant  ade- 
noma of  the  left  suprarenal  gland,  which  had  extended  to  the  renal 
vein  and  vena  eava. 

Upon  the  basis  of  this  case,  IJsner  seeks  the  cause  of  giant  growth 
in  excessive  function  of  the  suprarenal  glands. 

Without  laparotomy,  it  is  hanlly  possible  to  differentiate  tumors 
of  the  suprarenal  gland.s  from  other  abdominal  tumors.  (For  the 
difTerential  diagnosis  of  suprarenal  tumors  see  special  section.) 
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ADDISOirS  DISEASE 

This  dbeaae  has  been  brought  by  its  ducoverer  into  casual  relation 

with  changes  in  the  suprarenala.  In  its  essential  parts  hia  original 
description  is  probably  sflll  perfectly  viilid.  Xeusser,  to-dny  probably 
the  best  authority  on  thi-  suhjpct,  charactc^rizes  tho  fH«en»?r  follmvs: — 
"There  is  idiopathic  anjemia,  accompanitHl  by  great  atiynaniia  and 
apathy,  disturbances  on  the  part  of  the  digestive  traet  and  the  nervous 
system,  and  accompanied  by  a  bronie  dimoloration  of  the  skin.  The 
disease  has  a  chronic  course,  irith  progressive  cachexia,  but  often 
shows  turbulent  symptom?,  fuch  ns  intractible  diarrhoea,  coma,  or 
convtilfions,  and  terminates  iinivitably  in  ii«  ath." 

The  disease  is  rare  in  infancy.  Monti  has  found  among  2iH)  cases, 
11  in  children.  Family  tendency  has  not  been  established. 

Symptomatolosy  and  Diacnods. — ^In  children  there  is  emaciation, 
pallor,  and  asthenia,  but  the  asthenia  is  greater  than  would  be  expected 
from  the  {lrt:i:rrr  of  wasting.  CJa^tro-intfsthial  disturbances  prndually 
appear  which  may  vary  from  the  miUlest  indie'  stion  to  the  moot  in- 
tractible vomiting  and  profuse  diarrbcDa.  1  igtiientation,  which  in 
most  oases  determines  the  diagnosis,  often  appears  quite  l&te.  The 
pigmentation  varies  widely  in  degree.  Sometimes  there  are  only  a  few 
pigmented  spots  upon  the  surface  of  the  palate,  which  may  be  only  too 
easily  overlooked,  so  that,  wherever  Addison's  Disease  if  ftisprrtod 
this  region  should  receive  the  rlofjegt  scrutiny.  In  other  cases  the 
pigmentation  is  so  pronounced  that  almost  the  entire  cutaneous  surface 
is  bronse^olored. 

The  temperature  may  be  subnormal,  but  febrile  paroxysms  have 
also  been  described.  Nervous  symptoms,  headache,  vertigo,  convulsions, 
— arc  pari  nf  the  clinical  history.  According  to  Gerhardt,  convidsions 
are  seen  in  Iwo-hftlis  of  the  cases  in  childhood.  Acute  paralyses  (pcro- 
ueus  palsy)  also  occur. 

The  duration  of  the  disease  is  variable.  Generally  it  lasts  months, 
less  frequentiy  years.  In  one  case,  described  by  Netter,  the  process 
was  very  acute.  The  child  was  four  years  old,  perfectly  healthy,  anil 
was  suddenly  taken  il!  with  vomiting,  diarrhoea,  apathy,  and  dei)rcs- 
sion.  A  diagnosis  of  peritoniii;^  was  made,  and  the  child  died  after 
three  days,  when  the  autopsy  revealed  tuberculous  foci  in  the  supra- 
renal  ^ands.  This  case  illustrates  the  great  difficulty  of  establishing 
the  exact  diagnosis  in  diseases  of  the  suprarenals,  for  the  very  reason 
that  their  symptoms  are  so  extraordinarily  ambiguous. 

T.cube,  in  his  well-known  "diagnosis"  remarks  in  rof^ard  to  the 
suprarenals  that  their  diseases  arc  not  as  yet  subjects  for  diagnosis. 

Pathological  Anatomy  and  Pathogenesis. — ^In  almost  all  cases 
of  Addison's  Disease  the  suprarenals  have  been  found  to  be  affected 
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by  tuborculosi>«.  The  tuberculous  infection  wa?  either  total  in  both 
glaiuls  80  that  there  was  no  normal  tissue  to  be  found,  or  else  small 
fofi  existed  in  one  or  both  organs. 

Tubercttloais  of  the  suprarenal  glands  is  distinguished  by  abundant 
formation  of  granulation  and  scar  tissue.  The  process  may  be  emi- 
nently chroiuC|  until  finally  the  entire  suprarenal  gland  may  be  changed 
into  scar  tissue,  in  which  only  sparse  caseous  portion?  may  still  be 
disrovercd,  or  thf  scar  formation  may  extend  throu<j;h  the  capsule  of 
the  suprarenal,  and  affect  the  ciiliuc  axis  as  well,  a  fact  which  may  have 
an  important  bearing  upon  pathogenesb. 

Other  pathological  processes  of  the  suprarenals  (tumors,  atrophy, 
etc.)  were  found  in  a  small  number  of  cases. 

The  fact  that  there  do  undouhtr<lly  orctir  typiral  cases  of  this  dis- 
ease in  which  the  suprarenal  glands  are  sound,  made  it  necesssary  to 
seek  the  cause  of  Addison's  Disease  not  only  in  disturbance  in  the 
funetions  of  the  suprarenals,  but  also  in  those  of  the  sympathetic  ner- 
vous system.  From  a  careful  analysis  of  heretofore  observed  cases, 
and  on  the  ground  of  the  results  obtained  by  experimental  pathological 
research,  and  by  physiological  chemistry,  Neusser  arrives  at  the  follow- 
ing opinion  as  to  the  character  of  Addison's  Disease: — "The  supra- 
renal gland  is  one  which  produces  an  internal  secretion,  whose  func- 
tion is  to  counteract  the  toxic  products  of  the  metabolic  activity  of 
other  organs,  and  to  produce  a  substance  which  is  indispensable  above 
all  to  the  preservation  of  the  normal  tone  and  to  the  nourishment  of 
the  sympathetic  system.  Addison's  complex  of  symptoms  is  in  every 
case  dependent  upon  injury  to,  and  finally  entire  suspension  of  the 
function  of  the  suprarenal  glands.  This  may  result  either  from  an  ana- 
tomical disease  of  the  glands  themselves,  or  else  thdr  secreting  and 
antitoxic  action  may  be  hinJered  and  finally  paralysed  hy  disturbance 
of  the  conducting  tract  which  controls  their  function.  This  tract  runs 
from  the  spinal  marrow  through  the  splanchnir  and  cncliac  ganglion. 
In  this  manner  the  result  will  be  on  tiie  one  hand  a  nutritive  and  func- 
tional disturbance  of  the  sympathetic  system,  and  on  the  other,  a  gen- 
eral auto-intoxication.  Besides  these  two  principal  factors,  a  local 
damage  to  the  abdominal  sympathetic,  by  extension  of  the  pathologi- 
cal process  to  it,  plays  in  many  cases  a  part  in  the  production  of  sundry 
Addisonian  symptoms.  Pigmentation  of  the  skin  and  mucous  mem- 
branes is  not  an  integral  part  of  Addison's  complex;  it  may  have  diag- 
nostic, but  it  does  not  have  absolute  importance.  Pigmentation  is 
not  a  direct,  but  an  indirect  symptom  of  suprarenal  disease.  It  is 
caused  only  through  the  medium  of  the  sympathetic,  damaged  gener- 
dly  or  locally." 

As  to  the  pathogenesis  of  .Vddison's  Disea.«o,  even  at  ihh  day, 
opinions  arc  widely  at  variance.  Wiesel  from  the  examination  of  hve 
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cases,  sees  the  essential  faistor  in  the  complete  deatrnction  of  the  cells 

of  the  chromatin  system.  KarakaschcfT,  who  had  worked  out  the 
problem  in  Marchaiid's  Inslitute.  awnids  to  the  cortex  of  the  supra- 
renals  the  whole  importance  in  tlu-  origin  of  the  disease.  He  infers 
this  from  the  observation  ho  made  upon  a  five-year-old  chihl  who  died 
of  atrophy,  independent  of  any  disease  of  tht-  suprarenal  gland,  whose 
autopsy  revealed  extensive  haemorrhage,  which  had  existed  since  birth, 
in  the  medullary  substance,  which  was  thereby  completely  destroyed. 
The  cortical  substance  was  intact.  According  to  thb,  it  would  seem 
that  the  lowering  of  blood  pressure  which  can  always  be  proven  clini- 
cally, might  explain  the  relation  of>  the  medullary  substance  to  Addi- 
son's Disease. 

Therapeutics. — Up  to  this  time  there  is  no  record  of  recoviry 
from  this  condition.  Organotherapy  with  the  numerous  commercial 
preparations  on  the  market  has  signally  failed.  The  gastro-intestinal 
and  nervous  manifestations  must  be  treated  symptomatieally. 

FUNCTIONAL  DISTURRAN'CES  OF  THE  srPRARF.XAL  GLANDS  IN  GENERAL 
DISEASES,  INFECTIONS  AND  LXTUXICATION'S 

Luk.-^ch  has  jiointed  out  that  thv  imrticipation,  in  a  sories  of  dis- 
eases, of  tiie  suprarenal  glands,  as  orgau.s  iiaving  an  internal  secretion, 
cannot  be  without  influence  upon  the  progress  of  these  diseases.  It  is 
of  interest  to  the  pediatrist  that  Luksch,  in  agreement  with  the  obser- 
vations of  earlier  writers,  has  succeeded  in  ])roving  that  the  diphtheria 
toxin  affects  the  suprarenal  glands  so  powerfully  that  they  are  completely 
or  partially  dcprivcil  of  thrir  rapacity  to  raise  thr  blood  pressure. 
Luksch  is  of  the  opinion  that  niuny  a  death  from  dipiithcria  finds  its 
explanation  in  this  deprivation  of  the  function  of  the  suprarcnals. 

DISBA8B8  OP  THB  U8INAKY  APPARATUS 

In  no  ease  should  the  examination  of  the  urine  be  neglected.  Even 
though  the  physician  does  not  suspect  from  the  history  thi  (  xistence 
of  disorders  of  the  urinary  apparatus,  yet  he  cannot  fulfil  his  duty 
without  a  simi^lc  uranalysis.  Emphapis  may  well  be  laid  upon  this 
fundamental  law  of  medical  examination  at  the  vrrv  beginning  of  this 
chapter.  The  reason  for  this  is,  on  the  one  hand  tiiat  it  is  peculiar  to 
a  number  of  the  affections  of  the  kidneys  in  infancy  that  they  produce 
symptoms  of  general  disease,  while  their  own  existence  might  in  no  wise 
be  suspected  a  priori,  on  the  other  hand,  the  difficulty  of  obtaining 
a  specimen  of  urine  from  a  young  ( hild,  and  especially  from  an  infant, 
is  \rry  npf  to  induce  the  physician  to  neglect  its  examination. 

The  dithcullN'  of  ohtaininET  specime?^s*  of  tirine  from  infants  is  prob- 
ably the  reason  why  our  knowledge  of  li^  piiy^tological  and  pathological 
chemistry  consists  only  of  scientific  fragments. 
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THE  PHYSIOLOGY  AND  PATHOLOGY  OF  THE  URINE 

Doibj  quantity. — During  the  first  three  or  four  days  of  life  the  secre- 
tion of  urine  is  extremely  small.  This  is  not  by  any  means  solely  due 
to  the  lack  of  nourishment,  for  babies  suckled  by  a  nurae  and  artificially 
fed  infants,  both  of  whom  receive  relativdy  plenty  of  liquid,  behave 
exactly  the  same  as  those  who  are  nursed  at  the  mother's  breast.  The 
considerable  individual  variations  in  the  urinary  - n  tion  duiins 
th<  first  (lays  of  life,  as  shown  in  the  comparative  table  of  lieusing,  are 
remarkable. 

Minimum  Maximuin 

In  the  fint  24  faoun  kftw  delivwy   2  ex.  6i «.«. 

2iMldAy..   11   «.«.        *    14ft  ex. 

3rd  daj   18.3  e.c.  171  o.e. 

4th day   17.5  c.c.  179  c.c. 

5th  day   22.5  c.c.  222  c.c. 

6tb  day   70    cjO.  2S0  e.e. 

7th  day   93    c.c.  338  cc 

8th  day   100    c.c.  331  e.o. 

In  comparing  the  quantity  of  the  iirinr  and  the  quantity  of  nutri- 
ment, and  in  computing  the  j)roportion  of  the  percpntacjf,  we  find  that 
the  sucking  balK-  has  no  continuous  increase  in  the  daily  quantity, 
but  tolerably  irregular  variations.  It  seems  pretty  well  established 
that  the  nursling  during  its  first  days  of  life  secretes  rdatively  little 
of  the  water  introduced,  while  the  quantity  of  the  Arine  of  the  artificially 
fed  babe  attains  both  absolutely  and  relatively  high  quantities.  This 
will  be  illustrated  by  the  figures  given  by  Reusing. 


QMnliigr  of  nillL 

BottUr-M. 

BmMt.ful. 

BuiUv-Tcti. 

DrosKt-h'd. 

DutUe-fed. 

9M 

as.8 

S.4 

37.0 

21.S 

IMlO 

71.0 

■J«> 

il.i) 

22.J 

i 

229.5 

176,6 

40.9 

."is.* 

23.0 

i 

2sa.i 

230.0 

187.0 

71.0 

27.6 

271.5 

2ga.o 

m.i 

7».l 

«.9 

• 

mo 

2i»J,0 

mo 

1W.6 

M.« 

SO.O 

1 

mo 

297.0 

SSSuO 

liSi7.0 

7».l 

."•T.fi 

• 

fiflOuD 

mo 

ao&o 

».o 

C2.6 

But  even  in  the  artilit  ially  nourishcii  h&bo,  the  increase  of  urinary 
secretion  does  not  exactly  correspond  to  the  increased  supply  of  food. 

Premature  infants  secrete  minimal  quantities  of  urine,  but  we 
do  not  have  many  subjects.  In  the  later  months  of  the  first  year,  for 
the  healthy  babe  the  law  becomes  valid  that  100  Gm.  of  nouri.shniont 
produce  fiS  c.c.  of  urinary  secret  ion.  This  law  was  discovered  by  Cam* 
•  ror.  anr!  confirmed  by  C/orny  and  Keller.  In  regan!  to  the  quantities 
of  utiiii'  secreted  by  healthy  infants  after  the  first  year,  Chiik k  r  li.ts 
fully  informed  us  by  exact  examinations  conducted  through  many  yeans- 
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They  show  thftt  the  increase  in  the  quantity  of  the  urine  ia  not  exactly 
in  proportion  to  the  nutritive  supply,  but  l^gs  behind  it.  It  is  of  course 
not  possiUe  to  formiilate  a  rule  for  the  quantity  of  urine  at  every  stage 

of  life:  a  mixcil  dipt,  a**  well  a?  indiviffiml  prciiliarities,  will  rausc  a 
variation  in  the  proportions.  Tln'  table  prepan  d  hy  Holt  wlm  h  takcf 
cognizance  of  the  examinations  of  Sehabanowa,  Cruse,  Cuuitrer,  Pollack, 
Martin-»Ruge,  Berti,  Schifff  and  Herter,  has  therefcn^  only  a  relative 
value.  According  to  Hdt  the  duly  quantities  of  urine  are: 


In  the  first  24  hours  up  to   GO 

In  the  second  24  hours   U)~W 

From  Uurd  to  6(h  {iay   90-250 

nom  7th  dagc  to  2  KM.   130-400 

IVoin  2  nw.  to  Ml  UMBtb   21(HS00 

From  6th  moBthtoSndywr......   250-600 

From  2nd  to  5th  year   NX) 

From  atb  to  8th  year   (500-1200 

From  8th  to  Uth  jmr  lOOO-KOO 


Very  diiTerent  pathological  conditions  produce  changes  in  the  quan> 
tity  of  the  urine.  It  must  therefore  be  most  emphatically  stated  that 
the  observations  of  Camerer  are  valid  only  for  the  healthy  child,  and 

even  slight  disturbances  may  changt*  the  proportion  between  the  quan> 
tity  of  urine  and  the  quantity  of  nutriment.  Granular  atrophy  (con- 
tracted kidney),  diabetes  mellitus  and  insipidus,  wliieh  may  bepin  even 
in  the  nursling,  will  result  in  the  excretion  of  especially  large  quantities 
of  urine.  It  may  de  very  difficult  to  establish  by  uranalyids  the  dif- 
ference between  granular  atrophy  (contracted  kidney)  and.  diabetes 
insipidus.  Hjrpersecretion  and  low  specific  gravity  are  characteristic 
of  both  diseases,  and  rrnial  casts  may  be  equally  lacking  in  the  contracted 
kidney  during  infancy. 

Frequency  of  Urination.— In  the  newborn  the  bladder  is  emptied 
as  a  rule  immettiately  after  delivery  (Bendix).  The  younger  the  child, 
the  oftener  the  bladder  is  emptied,  but  it  is  possible  by  training  to  bring 
about  an  eariy  control  over  the  spbinrtor.  According  to  Holt  a  child 
of  two  yofirs  ran  retain  its  urinr  for  from  2-G  hours  during  sleep;  a 
normal  i  liild  of  thrr-o  years  may  ^Ifej)  for  S  to  0  hours  without  wetting 
itself,  and  while  awake  may  retain  the  urine  for  intervals  of  2  to  3  hours. 

PhysiciU  Propertie*. — The  color  of  the  urine  of  healthy  infants  b 
generally  a  pale  straw>yellow,  perhaps  a  little  more  intense  up  to  the 
sixth  to  tenth  day.  but  still  lighter  in  color  than  the  urine  of  adults. 
The  con*-entr,'itifii;  or  «y>»'cifie  gra\it3'i  fn  ni  r.dly  influences  the  depth 
of  the  color.  The  reaction  of  the  urine  is  strongly  arid  during  the  first 
few  days,  especially,  according  to  Flcnsburg,  during  the  period  of  inward 
infarction.  The  urine  of  the  newborn  either  does  not  normally  turn 
the  plane  of  polarised  light  to  the  left,  or  else  does  so  quite  feebly.  Ac- 
cording to  Cxerny  and  Keller,  the  ^ecific  gravity  of  the  healthy  infant 
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varies  ftceording  to  the  state  of  nutrition,  from  l.OIl  to  1.012.  *'Ab 
soon  aa  the  supply  of  fiqmd  md  the  excretion  of  the  urine  have  r«Mhed 
the  normal  quantity,  the  spedfie  gravity  .sinks  to  1.003-1.004,  and 

remain<;  at  this  level  till  the  end  of  the  first  yrur. " 

Holt  gives  the  following  summary  of  the  specific  gravity  at  the  vari- 
ous periods  of  life: — 


l«t-3vd  day  1.010-1 .012 

4tb-10th  day  1 .004  -1 .008 

10th  day-6th  month  ,  1.004-1.010 

6th  mnnth-2iKl  ywr. .  ♦  ,  I  .OOfi  -1 .012 

2nd -8th  year  1.00^  1.016 

8tb-Hih  year  l.002-l.a» 


High  specific  gravity  as  a  rule  is  assoeiated  with  scanty  secretion 
of  urine;  low  specific  gravity  with  abundant  flow  of  water,  and  if  an 

unusual  quantity  of  urine  i?  combined  with  a  high  ppeeifie  gravity, 
the  suspicion  should  at  onco  ari.>e  that  diabetes  mt-Ilitu.s  may  l>e  pn-f^i  nt, 
which  is  not  so  rare  during  infancy  as  many  have  supposed.  Ou  the 
other  hand,  the  combination  for  a  considerable  time  of  a  large  quantity 
with  low  specific  gravity,  must  arouse  the  suspicion  of  beginning  renal 
disorder,  since  it  is  well  known  that  in  such  a  disord*  r  tlic  capacity 
of  the  kidney  to  concentrate  the  urine  is  the  first  thing  to  .'^ufTer. 

The  osmetic  analysis  has  not  \ip  to  this  time  acquired  cither  great 
theoretical  or  practical  importance  in  pediatrics.  The  compreliensive 
examination  of  Sommerfeld  and  Rdder  have  shown  that  the  freeiing 
■point  of  the  urine  is  lower  in  babies  than  it  is  in  adults,  but  that  it 
varies  between  tolerably  wide  limits  according  to  the  method  of  feeding. 
The  variations  are  widest  in  breast-fed  babies.  The  vahies  of  the 
urine  of  infants  must  he  cousildercd  extraordinarily  higii  in  compari.son 
with  tlie  amount  of  crystalline  matter.  Roder  and  Sommerfeld  leave 
tlie  question  open  whether  the  appearance  of  dissociation  is  the  im- 
portant factor,  or  whether  the  high  value  is  to  be  attributed  to  the 
presence  of  ether,  and  as  yet  unrecognized  substances.  This  problem 
can  only  be  determined  by  an  electrolytic  examination.  In  the  infec- 
tious disea-st  s,  which  are  often  complicated  by  renal  disease,  the  lowering 
of  the  freezing  point,  and  the  molecular  concentration  permit  us,  even 
before  pathc^o^cal  elements  are  capable  of  demonstration,  to  suspect 
the  tieginning  of  damage  to  the  kidney  (Labb^). 

The  urine  voided  immediately  after  birth,  is,  according  to  Flcns- 
burg,  almost  clear.  Spprirnen.s  pn?sed  later  than  this  are  generally 
turbid,  and  this  condition  will  continue  till  the  eleventh  day.  But  if 
the  urine  does  not  become  el^r  after  the  tenth  day,  we  should  suspect 
the  presence  of  some  patholoj^eal  condition.  The  turbidness  is  present 
in  urine  containing  infarets,  as  well  as  in  specimens  free  from  uric 
acid.  In  the  former  tliere  are  found,  according  to  some  authors,  not 
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only  uric  acid  and  nric  acid  salts,  but  nlsn  Iiynlinc  and  cpithorml  casts. 
The  question  m  to  whether  casts  appear  iu  the  physiological  urine  of 
the  newborn  or  not  is  still  undecided. 

aiBCKETIOIt  OP  NITROOVK 

Inquiry  into  the  conditions  of  nitrogen  excretion  can  have  no  value 
unless  it  is  combined  with  a  study  of  tipsue  changes.  The  postulate 
hero  stated  holds  good  also  in  regard  to  most  of  the  other  urinary  ele- 
ments, which  are  excreted,  such  as  phosphoru.s,  chlorine,  calcium, 
and  magnesium,  and  this  fact  has  only  recently  found  acceptance  in 
pediatric  research.  Many  examiners  have  concerned  themselves  with 
the  study  of  the  quantitative  excretion  of  certain  dements  of  the 
urine  at  particular  ages,  without  taking  any  note  of  the  supply  of  this 
element,  and  these  examinations  are  valuelcff  if  wc  accept  the  postulate 
advanced  in  the  opening  sentence  of  this  paragraph.  The  ordinary 
tabulation  of  the  amount  of  urca-uitrogen  excreted  by  cliildrcn  at 
various  ages  may  therefore  be  omitted  here.  The  vslues  given  teach 
nothing  unless  they  are  computed  with  reference  to  the  total  metabo- 
lism. Under  normal  physiological  conditions,  the  quantity  of  nitrogen 
excreted  will  depend  upon  the  supply  and  upon  the  intensity  of  cell 
growth.  The  more  active  the  cellular  development,  the  more  nitrogen 
will  be  retuned.  The  character  of  nitrogen  distribution  is  of  great 
value  in  the  physiology  and  pathology  of  the  infant.  It  u  wcU  estab- 
lished that  in  both  infants  and  older  children  the  greatest  part  of  the 
nitrogen  is  eliminated  in  the  formof  urea,  and  that  any  other  conclusion 
is  the  result  of  faulty  methods. 

The  following  table  from  Langstein  and  Steinitz  demonstrates  the 
distribution  of  the  nitrogen  in  the  urine  of  breast-fed  and  artificially 
nourished  infants. 


too  mtf.  K  to««)M  n|>  lata 
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tMljr     ^  Totel 
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The  quantity  of  ammonia,  or  the  }>rt>jK>i  tiun  ui  aumionia-nit  rogen 
to  the  total  nitrogen  (ammonia  ccrfficient)  is  generally  increased  in 
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acute  disorders  of  nutrition  of  infants,  while  the  quantity  ol  urea  is 
correspondingly  diminished.  This  fact  has  assumed  importance  in  the 
pathology  of  infantile  metabolism  because  it  shows  that  the  alkalies 

excreted  are  not  sufficient  to  neutralize  the  urinary  acids  (doctrine  of 
acidosis,  see  pathology  of  metabolism).  The  nitrogen  which  caTuiot  bo 
precipitated  by  phospho-tungstic  acid,  and  which  cannot  be  trans- 
formed into  ammonia  by  heating  with  mctaphosphoric  acid,  has  been, 
of  late  years,  called  amino-aeid-nitrogen.  The  school  of  Freidrich 
Miiller  has  emphatically  and  justly  objected  that  this  nomenclature 
is  unsuitable,  if  for  no  other  reason,  because  its  results  are  founded 
upon  an  indirect  method.  Moreover,  a  considerable  i)roportion  of  the 
nitrogen,  which  is  not  precipitated  by  phospho-tungstie  acid,  and  which 
is  not  urea,  is  present  in  the  form  of  hippuric  acid  in  adults,  but  we  do 
not  as  yet  know  the  proportions  in  which  these  substances  exist  in  the 
urine  of  children.  The  condition,  \\]ii<  h  has  been  applied  in  adult  life, 
that  the  excretion  of  uinino  ;u  ids  shall  be  accepted  only  when  the  quan- 
tities have  been  directly  jnovi d,  must  hold  good  when  we  discuss  the 
matter  in  connection  with  childhood. 

Recent  experiences  have  proven  that  under  normal  conditions, 
adults  excrete  amino  acids,  such  as  glycocoU,  but  in  infants  the  pres- 
ence of  this  product  of  albumin-splitting  has  not  yet  been  demonstrated 
firivi'stigations  by  Hietschel  at  the  Berlin  Children's  Clinic).  It  is  true 
that  there  are  two  well-known  disturbances  of  metabolism  which  occur 
in  the  infant,  in  which  there  appear  in  the  urine  amino  acids  or  their 
derivatives:  namely  cystinuria,  and  alkaptonuria.  The  former,  which 
is  sometimes  hereditary  in  origin,  is  generally  manifested  by  the  ap- 
pearance of  a  sediment  consisting  of  hexagonal  tables,  which  when 
examined  provo  to  be  cvr^tin  I'ainiiiotliiofimpinnic  arid).  The  crystals 
ari-  clii'mically  characterized  as  cystin  l)y  the  fact  that  their  .solution 
will  turn  blaclc  when  boiled  with  an  allcali  and  lead  acetati?  (formation 
of  sulphide  of  lead).  In  alkaptonuria,  which  is  usually  congenital 
(Garrod,  Erich  Meyer),  a  derivate  of  the  aromatic  group  of  the  albumin 
molecule,  the  so-called  alkapton,  is  secreted,  which  b  characterized  as 
hemogenti.sic  acid  (dioxyphenyl  acetic  acid).  The  presence  of  thi.s  acid 
makes  the  urine  turn  black  when  exfmsed  to  the  air,  a  process  which  is 
quickened  by  the  addition  of  an  alkali  (the  mothers  state  that  the  urine 
leaves  dark  spots  upon  the  baby's  napkins),  and  causes  it  to  reduce  alka- 
line ammonia-silver  solution  when  cold,  and  Fehling's  solution  when 
hot,  and  to  turn  green  transitorily  upon  the  addition  of  ferric  chloride. 

The  €xrrpf<nn  nf  }trk  acid,  which  re-^tilts  cs.sentially  from  the  trans- 
formation of  the  luulein  of  the  cell-nucleus,  is  tolerably  constant  in 
<iuantity  during  the  first  days  of  life.  Reusing  gives  the  following 
averages  figures  for  the  absolute  quantitative  excretion  of  uric  acid 
during  the  first  <lays  after  birth:— 
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let  day —  0.0410  uric  add  io  gnam 

2tad  day.  ,  0.0411  uric  iirtd  in  grami 

3rd  day  l).US;)I  uric  acid  in  grama 

4th  (iay   ().0:i9.'i  uric  acid  in  gmm 

5th  day  0  0566  uric  acid  in  pmom 

0th  day  0.0463  urio  acid  in  gnnu 

7t]i  day  0.0781  uric  acid  in  Rtana 

It  is  of  interest  that  in  the  urine  of  the  newborn  tin  re  may  be 
found  a  substance  which  is  closely  related  chemically  to  uric  acid: — 
allantoin. 

We  are  indebted  to  Goppert  for  a  eomprehetiaive  atudy  of  the  uric 

acid  excretion  of  older  children.    Ilis  results  show  that  it  b  at  present 

impossible'  to  fix  a  rule  for  different  apes.  Whenevrr  we  attempt  to 
draw  conchisioiis  from  the  quantity  of  excreted  uric  acid,  we  mn«t 
at  the  same  time  lake  cognizance  of  the  diet  and  of  the  amount  of  total 
nitrogen.  It  may  be  stated,  by  the  way,  that  cluldren  from  one  to  two 
years  exerete  appronmately  0.1  to  0.2  Gm.  (1-3  gr.)  of  urie  acid  per 
day  (on  a  mixed  diet) ;  from  2-5  years  0.2  to  0.4  Gm.  (3-6  gr.) :  and  that 
the  excretion  will  keep  within  thrs^e  limits  until  the  a«rf  of  |iiil)<  rty. 

The  follnwinc  table,  taken  from  rzorny  ami  Ki  llers  Hancibook, 
gives  a  good  summary  of  the  relative  proportions  of  the  nitrogeu-coutain- 
ing  substances  in  the  urine  up  to  the  age  of  puberty: — 
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Creatinin  has  not  been  demonstrated  in  the  urine  of  healthy  milk- 

fed  babes,  but  in  felirilc  diseases  it  may  appear,  and  also  when  intro* 
duced  into  the  -y^tcuj  by  mouth. 

The  ])roporlion  of  carbon  to  nitrogen  is  relatively  luigiier  in  infancy 
than  in  adults.  Wlvilc  in  luiults,  the  carbon-nitrogen  quotient  will  be 
found  to  vary  between  the  figures  0.5-0.7,  in  infancy  this  ratio  may 
reach  1.0  (Rubner,  Heubner,  van  Ordt).  It  has  been  inferred  from  this 
that  In  tlie  urine  of  infants  coml  ii  ations  of  carbon  and  nitrogen  are 
to  be  fi  11111(1  itt  fibnormfjl  f]nantities,  but  this  supposition  i«  wroTijr, 
because  the  investigations  of  Steinitz  and  Langisteiu  have  shown  that 
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the  proportion  of  carbon  to  nitrogen  is  to  a  rcmarkiiblc  extent  subject 
to  flJimentsry  influences,  The  amallcr  the  absolute  quantity  of  ex- 
creted nitrogen,  the  Higher  is  the  quotient  of  carbon  to  nitrogen,  and 
vice  versa. 

The  proportions  of  chlorine,  phosphorus,  sulphur,  calcium,  and 
magnesium  excreted  have  no  interest  aside  from  the  theory  of  metab- 
olism. Therefore  only  a  few  points  will  be  mentioned  iiere.  The 
amount  of  chlorine  excreted  is  in  the  first  jjlace  iidluenced  by  the  chlorine 
supply.  The  sound  organism  (or  the  healthy  kidney)  answer  promptly 
to  an  over-supply  by  a  more  active  excretion.  Retention  for  more  IJian 
a  brief  period  points  to  pathological  conditions*  The  importance  of 
retained  chlorides  as  a  factor  in  oedema  will  he  considered  in  the  chapter 
on  nephritis. 

Still  more  complicated  are  the  proportions  of  phosphorus,  calcium, 
and  magnesium.  On  the  whole,  the  l;i\v  hoMs  good  that  the  artificially 
fed  baby  excretes  more  phuspliuric  acid  than  tlic  nursling.  This  differ- 
ence is  shown  not  only  by  condderation  of  the  acuta!  figures,  but  by 
the  proportion  of  phosphorus  to  nitrogen.  This  proportion  is  in  nurs- 
Ungs  as  1  is  to  7;  in  artificially  nourbhed  infants  as  1  ia  to  2.  The 
quantitative  estimation  of  the  phosphates  and  of  the  total  phosphoric 
acid  is  of  importance,  since  their  proportion  is  the  measure  of  the  acidity 
of  the  urine.  According  to  Keller,  the  quantity  of  phosphorus  con- 
tained in  organic  combination  is  absolutely  smaller  than  in  adults. 
A  summary  of  the  phosphorus  excretion  of  infants  is  found  in  the  follow- 
ing table,  which  recognizes  the  results  of  Keller's  experiments. 


The  literature  on  the  subject  of  the  excretion  of  phosphorus  in  the 
anno  is  still  too  meagre  to  permit  of  any  definite  eoncluslons.  The 
so-called  pAospActfiirta,  which  has  been  more  thoroughly  elucidated 
by  the  work  of  Soetbeer,  Tobler,  and  others,  may  be  briefly  considered. 
This  is  a  disturbance  of  the  phosphoric  acid  excretion  in  elder  chil- 
dren, and  appears  itself  in  tlie  form  of  milky,  turbid  urine,  which  is 
cleared  un  by  tlie  addition  of  af'id,  and  i?  therefore  due  to  the  presence 
of  phosphates.  Soetbeer  has  deiiionslrated  that  (he  piinjary  cause  of 
thb  disturbance  is  an  excessive  excretion  of  calcium  by  the  kidneys 
taking  on  vicariously  the  function  of  the  intestines,  which  may  be 
disturbed  by  some  morbid  process.  The  basis  of  phosphaturia  is,  there- 
fore, a  calcarinuria.  Owing  to  th(  ]a(  k  of  a  sufficient  number  of  reports 
upon  the  subject  the  excretion  of  the  alkali  salts  has  not  yet  been  de- 
termined accurately  enough  in  healthy  children  to  be  discussed. 


Kiiul  of  diet      Total  phosphorus 


Quantity  of  the  organic  phosphorus 
Absolute  Fsroentacp 


Breast-milk  0  0618 

Brea8t4iulk  0.0062 
iOow'amilk  0.410S 


O.OOSl  9.9 
0.0081  8.2 
0.00S9  1.6 
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The  excretion  of  sLilpltnr  in  infunis  ami  ii»  older  children  has  been 
made  the  subject  of  special  study  by  Freund,  who^e  investigations 
show  that  the  quantity  of  total  sulphur  elimtoatton  is  in  direct  ratio 
to  the  albumin  transformation.   Freund  found,  for  the  sulphuric  acid, 

values  of  0.1305:  U.2171 :  0.1 159Gm.  This  wa>  in  1>n  ast-fed  babies,  while 
in  those  fed  on  tho  !>ottlo.  the  quantity  was  0,503U  dm.  The  ahfsnlute 
quantities  of  cllirrcal  sulpluiiic  acid  were  very  small,  ranging  between 
0.0091  and  0.0102  Cin».  per  day.  Pontieaccia  found  values!  of  1-2  Gni. 
per  day  for  the  total  sulphuric  acid  in  healthy  older  children  upon 
mixed  diet,  the  absolute  quantity  of  ethyl  sulphuric  acid  being  in 
almost  every  experiment  0.1  Gm. 

The  rliiiiination  of  ethyl  sulpliunc  arid  \<  l)r]irve<l  to  be  a  mf'a.sure 
of  the  amount  of  inte.siinal  dci  oinjiosition,  but  it  mu^t  be  emphasized 
that  it  i.s  of  value  only  so  far  ati  the  appearance  of  great  quautiticis  of 
etliyl  sulphuric  acid  indicate  an  excessive  intestinal  decomposition, 
whereas  the  reverse  is  not  true,  since  its  excretion  is  affected  by  many 
conditions,  such  as  albumin  intake,  aIbumin->loes,  resorption,  etc., 
which  cannot  be  accurately  estimated. 

Phenol  excretion  also  is  clTectcd  by  the  (Iccoinposition  in  the  intes- 
tines. F.  Meyer  has  shown  that  it  is  less  in  breast-fed  than  in  bottle-fed 
balnes.  He  found  that  in  a  nursling  of  m.x  months  the  daily  excretion 
amounted  to  5.87  mg.;  in  one  of  ten  weeks  it  was  2.507  mg.;  and  in  the 
bottle-fed  the  excretion  was  conBidcrably  higher,  about  13.28  mg.  per  day. 

The  excretion  nf  infUran,  deriypd  from  inrlol.  has  been  frequently 
investigated.  Friedrich  Miiller,  in  spite  of  contrary  .statement.*!  by  other 
writers,  even  now  defends  the  opinion  that  indol  does  not  arise  from  the 
breaking  up  of  albumin  in  the  tissues,  but  results  exclusively  from 
albuminoid  decomposition  in  the  bowel,  of  the  intensity  of  which  it  ia 
a  mea.sure.  Thi.s  accounts  for  the  fact  that  the  reaction  for  indican  in 
the  urine  \s  almo.st  invariably  negative  in  h(»althy  breast-fed  babie.«.  while 
it  ia generally  positive  in  the  bottle-fed  (Senator,  Ilochsinger,  Zamfirescol. 
Momidlowski  has  shown  that  the  excretion  of  indicau  is  increased  in 
almost  every  child  ill  with  gastro-intestinal  disorder,  and  that  the 
more  severe  tlie  intestinal  disturbance  the  ^'reatcr  will  be  the  quantity 
of  indican.  In  older  children,  upon  a  mixed  diet,  the  behavior  of  indi- 
can is  the  jsanx'  a«  in  adult «.  The  contentinti  nf  Hochsinger  and  Kahane, 
who  maintained  that  the  proportion  of  indican  is  abnormally  large  in 
tuberculosis,  and  that  it  was  of  diagnostic  value  in  the  young,  may  be 
considered  to  be  refuted,  as  may  also  the  observation  of  A.  Mayer  that 
indican  is  not  excreted  by  atroi)hic  infants,  .since  von  Starck  affirms 
that  h(>  fntin  1  incre  ased  excretion  of  indoxyl-sulphuric  acid  in  children 
suffering  from  sehof)l  aniemia. 

There  have  been  recorded  in  the  literature  some  instances  of  indi- 
guria,  with  the  appearance  in  freshly  voided  urine  of  indigo  red. 
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Unlbilin  and  Urobilinogen, — These  are  chiefly  formed  in  the  intes- 
tinid  tract,  where  they  result  from  the  decomposition  of  bilirubin,  the 
bilUary  coloring  matter.  But  they  may  also  be  formed  outside  the  intes- 
tinc8,  as  for  instance  in  blon»|  extravasations. 

According  to  Giarre,  urobilin  is  completely  absent  from  the  urine 
of  nurslings,  while  it  is  sometimes  found  in  the  bottle-fed.  According 
to  statements  in  the  literature,  urolnlin  is  often  present  in  the  urine  of 
scarlet  fever  patients,  vhUe  it  is  absent  in  cases  of  diphtheria.  Book- 
man, who  tested  these  statements  in  Heubner's  Clinic,  \va.s  led  to  diff- 
erent conclusion^.  He  studied  especially  the  excretion  of  urobilinogen 
in  infancy,  and  arrived  at  the  following  conclusions:*  The  urine  of 
breast-fed  infants  contains  no  urobilinogen;  that  of  artificially  nourished 
babies  almost  always  does.  Urobilinogen  will  be  found  in  increased 
quantity  in  the  urine  of  infants  suffering  from  intestinal  aflTections, 
especially  in  cases  where  the  stools  are  white  (Langstein). 

Oltlrr  childrcM  excrete  urobilinogen  upon  a  mixod  diet  in  viiryiug 
amount.  Infantile  diseases,  attended  by  ha;morrhages,  occasionally 
show  increase  of  urobilinogen.  This  is  true  also  of  paro.\ysmal  hsemo- 
globinuria.  In  accordance  with  the  observations  of  Otto  Neubauer, 
Bookman  found  that  urobilinogen  di.sappears  from  the  urine  in  ca.sc9 
of  obstructive  jaundice,  if  the  obstruction  of  the  gall-duct  is  complete, 
but  that  it  reappears  as  soon  as  thr  bilr  once  more  flows  into  the  intes- 
tine. To  this  degree,  Eiulich"t>  reaction  with  dinjeihyl-aniido-benzal- 
dehyd  is  of  prognostic  and  diagnostic  value  in  the  jaundice  <^  the  young. 

The  AcHone  Bodies. — ^Acetone,  diacetic  acid,  and  oxybutyric  acid 
are  formed  in  ca.s<'s  of  inanition,  and  wherever  the  carbohydrate  ni(  tHl>- 
olisni  is  di.<<turbed.  Children  are  more  inclined  (Langstein  and  I>.  F. 
Mryir:  to  acrtnnuria  than  adults,  and  not  inronsiderable  quantitits 
may  be  found  even  in  the  mildest  febrile  di.seases  if  they  are  accompanied 
by  inanition.  It  is  not  possible  to  attribute  to  this  any  differential 
diagnostic  importance  (L.  F.  Meyer),  and  furthermore  it  gives  no  idea 
of  the  nature  of  the  disease. 

Reditriiui  S'lhstftnrps. — It  is  often  claimed  that  the  urine  of  the  young, 
especially  that  of  infants  has  a  jrreater  power  of  reducing  the  metallic 
oxide  than  is  the  case  with  adults.  We  cannot,  however,  draw  any  far- 
reaching  conclusions  from  this,  because  in  these  investigatiotiB  the  line 
between  healthy  and  sick  children  has  not  been  drawn  with  sufficient 
clearness.  The  statements  in  regard  to  the  nature  of  the  reducing 
substances  are  extreriiely  few  and  very  unreliable.  Since  the  prof)fs 
offered  of  reduction  are  remarkably  ambiguous,  it  should  be  in8i.<stcd 


•  A  r<^«nt  fur  un>bilin<i(mn,  as  bc«^n  shown  liy  NcuKi-bauer,  i«  (limothy)-«mUlo.Vx'nmJilFti> i1.  which 
i»  m«nlion<Kl  hy  Klirlicli.  The  roartion  m«v  be  ooti^i<lrrr<l  p<>i-itiv<>  whca  a  operimen  of  uni»e,  mixe>l  with  a 
i  per  oml.  Iiydrochlof ic  »ri.|  lujiulion  >A  the  rrakE*iil,  <urn>  r«l.  ai>il  jirc^-nt.i  n  clisracH'iMtic  ^pcclrum,  wficn 
hMMd  nlMr  tba  Midiiian  of  k  (•«  drofH  of  hydrodilorie  wdd.  If  orobiUnofen  i*  pl^Dtiful.  ib«  nd  color  aopMr* 
vUla  11m  oriM  to  MiU  eoM. 
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that  the  presence  of  sugar  should  fint  have  been  established  by  the 
osason  test,  before  we  can  accept  the  results  of  a  reduction  experi- 
ment. After  \varmin<:j  the  urine  with  muriatic  phenyl-hydrazin  and 
sodium  aectntc  for  half  an  hour  in  boilinp  ^vattT,  a  precipitation  cnn?if»t- 
ing  of  ytliovv  lu'tdUs  ^osazon)  will  be  found  immediately,  or  else  after 
cooling  if  sugar  is  present. 

Binet  declares  that  every  normal  infant  excretes  traces  of  sugar  , 
{if  the  trace  is  exceerlingly  small,  the  osazon  test  will  be  negative  with 
diluted  urine,  and  will  only  be  obtained  if  tli.-  urine  is  concentrated. 
Therefore  if  crystals  are  formed  in  untreati<l  urino.  wr  may  sti^pect 
the  presence  of  pathological  conditions).  Some  writers  have  observed 
a  greater  tendency  to  glycosuria  in  newborn  babes,  but  it  is  not  certain 
that  these  observations  were  made  in  healthy  infants.  Steinits  and 
Langstein  have  been  able  to  demonstrate  that  breast-fed  liabies  with 
gastro-intestinal  disturbance  excreted  in  the  urine  both  milk-sugar  and 
one  of  its  derivattvc:,  galactose.  Crclniuydon  dorlaros  tliat  lie  found 
in  the  urine  of  diabetic  children,  in  addition  to  glucose,  another  kind  of 
sugar  (paidose),  which  was  optically  inactive.  After  boiling  with  acid, 
these  separated  out  a  substance  which  deflected  the  polarised  beam 
to  the  right,  and  left  osaion,  with  a  melting  point  of  130-175^  C.  (266- 
347^  F.  i. 

Ojalic  a<  /'/,  as  has  l)een  shown  by  the  investigations  of  Parkt  r 
Sedgwick  at  Heubner's  Clinic,  seems  to  be  excreted  in  absolutely  larger 
quantities  by  children  than  by  adults.  It  must  be  recognised,  however, 
that  the  mere  finding  of  a  sediment  of  oxalate  crystals  does  not  justify 

the  conclusion  that  there  is  a  greater  excretion  of  oxalic  acid. 

Dinzo  Reaction.  —  Authorities  are  in  accord  that  in  most  cases  of 
measles,  Khrlirh  s  iliazo  reaction  is  conspi'Minnsly  positive,  although  it 
is»  true,  as  statrd  by  Ottfritnl  Muller,  that  ihis  is  not  an  early  .symp- 
tom, but  only  makes  its  appearance  after  the  exanthem  has  come  out. 
In  cases  of  scarlet  fever  it  was  observed  frequently  by  some  authors, 
but  rarely  by  others.  Nikos  Kephallinus  found  the  reaction  positive 
durinj;  tlif  first  week  in  92  per  cent,  of  the  cases  of  typlioid  in  i  liildn  n 
cxaniined  by  liirn.  In  purulent  rt'rebros|)inal  nieniiijritis  he  foun<l  it 
'  negative  a*  often  as  positive,  luul  he  reports  that  he  never  obtained  it 
in  cases  of  whooping-cough,  erysipelas,  mumps,  gonorrhceal  rheuma- 
tism, sepsis,  influenza,  diphtheria,  or  syphUts.  The  diaso  reaction  is 
approximately  the  same  in  infantil'  f  i.bcrculosis  as  in  the  adult  form. 
It  is  jv>sitivc  in  most  cases  of  tuberculosis  of  thr  lungs,  and  oi  miliary 
tuberculosis  (generalV  Tt  i?  only  oxrei>tionaliy  found  in  tuberculosis 
of  the  bones  and  skin,  bui  ahuost  always  in  tuberculous  pleurisy.  It  is 
uncertain  in  meningitis,  and  in  tuberculous  peritonitis.  "True  scrofu* 
losis"  is  never  attended  by  the  diaso  reaction,  but  it  is  noteworthy 
that  the  reaction  is  strongly  positive  in  a  group  of  tuberculous  condi* 
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lions  of  the  lymph-nodes,  wliich  were  classed  under  the  heading  of 
pseudoleulueinia.  It  is  therefore  possible  ttiat  the  diaxo  reaction  may 
be  of  some  importance  in  the  diagnosis  of  tubcrculosisi  where  other 
clinical  eWdeneea  of  its  presence  are  lacking.    Moreover^  the  reaction 

was  found  in  no  small  percentage  of  cases  of  lobar  pneumonia,  but  it 
was  nearly  always  absent  in  rachitis,  in  nervous  diseases,  and  in  diseases 
of  the  digestive,  the  circulatory,  and  the  genito-urinary  systems. 

The  nature  of  the  diazo  body  is  unknown:  it  la  stiU  even  a  question 
whether  it  is  nitrogenous  or  non*nitrogenotis,  although,  it  is  true, 
that  the  latest,  though  still  unconfirmed  investigations,  declare  that 
it  is  a  highly  complex  derivative  of  albumin.  My  own  opinion  inclines 
to  the  llioory  that  the  diazo  body  is  not  a  single  substance  at  all,  but 
that  in  different  diseases  different  substances  may  produce  the  reaction. 
Kephal]in6s  reminds  us  of  the  fact  that  the  reaction  may  even  be  imi« 
tatcd  by  the  passage  of  drugs  through  the  urine,  and  be  mentions  among 
the  substances  capable  of  producting  changes  in  the  color  shades,  creo- 
sote and  its  derivatives,  carfiolic  acid,  thymol,  opium,  cascara  sagrada, 
and  hydrastis.  The  same  may  be  said  of  rhubarb  and  of  santonin, 
whicli  induce  the  excretion  of  a  pigment  body,  wliich  turns  red  in  alka« 
line  solutions.  It  is  said  that  tannin^  and  tanmn-containing  subetaaoes, 
when  added  to  diazo-positive  urine,  will  prevent  the  reaction. 

Albumosuria  and  Peptonuria. — In  spite  of  the  elaborate  studies 
on  the  excretion  of  albnmose  and  peptone,  we  cannot  obtain  a  clear 
idea  of  the  conditions  under  which  they  are  found  in  infancy.  This 
much  is  ccrtsln,  that  in  nearly  all  infectious  processes,  especially  scarlet 
fever  and  measles,  albumosuria  is  present,  but  how  far  tlds  is  the  result 
of  the  specific  infection,  hcnv  far  it  depends  upon  complicating  condi- 
tions, cannot  be  discovered  from  reading  the  literature,  and  from  this 
point  of  view,  the  whole  subject  deserves  a  new  study.  Sicgert  states 
that  he  has  repeatedly  observed  the  excretion  of  large  amounts  of  albu- 
mose  in  the  late  stages  of  scarlatinal  nephritis,  and  he  describes  the 
appearance  of  albumose  as  a  favorable  prognostic  symptom  of  speedy 
recovery  from  the  nephritis. 

Toxicity  of  (he  Urine. — This  i.s  said  to  be  greater  in  infant.N  than  in 
thn'?e  of  adult  ai;e.  It  appears  unnecessary  to  treat  this  matter  in  detail, 
beeause  the  theory  of  urinary  toxicity,  which  has  been  ailvanced  espe- 
cially by  fVench  writers,  will  not  bear  strictly  scientific  criticism,  because 
the  method  is  not  above  suspicion. 

ALBUMINURIA 

The  almost  universally  firrofiti d  dictum  that  albumin  in  i\v  urine 
was  always  a  symptom  of  disease  of  the  kidney,  was  not  refuted  until 
the  celebrated  inve^^tigations  of  von  Lcubc  in  the  year  1877.  Prior  to 
this  the  isdated  observations,  which  went  to  show  that  occasionally 
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albumin  might  be  found  in  the  urine  of  otl»crwise  hoalthy  individuals, 
had  utterly  failed  to  shake  the  general  acceptance  of  the  relation  between 
albuminuria  and  nephritis,  which  had  first  been  propounded  by  Bright. 

Von  Lcube  has  asserted  that  albumin  was  present  in  the  urint»  of  4 
per  cpnt.  of  hi  althy  porsnn?'  ox,nniin<  il  hy  liirn,  and  that  albumin  in  Ifi 
per  cent,  was  to  bo  found  when  the  muscles  had  l>opn  prrvion«ly  exert t-d, 
and  these  remarkable  results  have  since  been  repeatedly  confirmed  and 
amplified  by  a  great  number  of  workers. 

Jsk  ezamimng  the  urine  with  the  most  delicate  albumin  reagents, 
the  fundamental  law  has  Wn  established  that  every  normal  urine 
contains  albumin,  an(!  that  therefore  the  everrt  ion  of  albumin  is  ;i  physio- 
logical phenomenon  Murncr,  Posner.  S.iKitoi'.  It  is  true  that  the 
albumin  norntaily  excreted  is  in  suelt  mnuitesimal  quantities  that  it 
cannot  be  shown  by  the  common  albumin  tests  (boiling,  acetic  acid^ 
ferrocyanide  of  potasnum),  and  this  strictly  physiological  albuminuria 
has  no  importance  for  the  practiti,<Hier,  "for  whom  a  latent  albuminuria 
is  of  no  moment,  but  only  the  excretion  of  allniinin  which  respontls 
to  the  usual  te«t«,  without  any  preparation  of  tlie  urine."  On  the 
other  hand  if  ulbuniia  can  be  «leuionHtruttd  in  oiiierwist  untreated 
urine,  by  boiling  or  the  addition  of  acetic  acid,  and  ferrocyanide  of 
potassium  (it  is  always  best  to  employ  both)  the  result  may  be  taken  to 
prove  the  exbtence  of  abnormal  conditions.  The  practitioner  must  now 
deeidc  the  question,  which  is  often  difHcuU.  whetlier  the  alhumin  is 
connected  with  kidney  difiease.  or  whether  it  is  one  of  the  forms  of 
so-called  physiological  albuminuria,  such  a«  may  result  from  the  upright 
position,  muscular  exertion,  fatigue,  psychial  emotion,  cold  baths,  or  diet. 

Von  Leube  has  demgnated  all  these  latter  forms  of  albuminuria  as 
"physiological/*  "because,  we  cannot  seriously  speak  of  conditions  as 
pathological,  when  in  routine  examination  the  great  mnjority  of  healthy 
individuals  show  more  or  less  albumin  in  the  urine  treated  by  the  ordi- 
nary tests. " 

'It  is  not  my  intention  to  take  part  in  the  discussion  which  has 
resulted  from  this  prof)o^ition,  but  for  practical  motives  I  have  refrained 
from  using  in  the  following  discussion  the  term  "physiological  albu> 
minuria"  in  the  meaning  of  von  Leube.  T  understand  hy  t!ie  term 
only  that  latent  excretion  of  albumin  which  cannot  be  shown  by 
ordinary  tests. 

The  physician  may  meet  with  two  varieties  of  albuminuria  which 
fall  within  the  range  of  physiological  processes.  One  is  the  albuminuria 

of  the  newborn  which  appears  almost  always  immediately  after  liirtli, 
and  lasts  for  a  few  days;  the  other  is  the  albuminuria  seen  in  older  chil- 
dren due  to  the  upright  position,  or  resulting  from  a  change  from  the 
recumbent  to  the  erect  attitude.  Pavy  called  the  latter  cyclic:  Stirl- 
ing, postural:  Heubner,  orthotic.   None  of  these  terms  has  been  gener- 
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;illy  acfi  pteil,  ami  to  lecoucile  the  matter,  Posnt  r  has  proposed  the  name 
"  Esriential,  ■  while  Xeukirch  suggested  "  iMtermittcnt  Albuminuria." 

To  avoid  repetition  it  will  be  convenient  first  of  all  to  consider  the 
albttUkinuria  of  childhood  (including  those  which  are  the  result  of  dia- 
eaees  of  the  kidney)  from  the  chemical  standpoint. 

The  albumin  appearing  in  the  urine  may  rotiic  from  tlic  I^lood,  ihc 
kidneys,  the  urinary  tracts,  or  from  other  organs.  Furlherniore  it 
may  be  albumin  taken  up  directly  into  the  ves.«els  from  the  alimentary 
catial,  i.e.f  nutriUve  albumin.  Our  present  chemical  methods  do  not 
permit  us  to  separate  these  different  tui  ms  of  albumin,  and  to  determine 
their  e.xact  source.  But  concerning  the  nutritive  albumin  we  are  in  a 
slightly  better  position  since  it  may  be  identififMl  by  tho  so-called  pre- 
cipitation reaction,  i.e.,  the  albumin  coming  from  food,  will  be  precipi- 
tated by  the  blood  scrum  of  an  animal  which  has  previously  been  treated 
by  repeated  injections  of  this  form  of  albumin. 

Generally  wc  have  been  content  to  employ  for  the  urine  the  division 
used  for  blood  albumin  bodies,  and — following  the  proposal  of  Ilof- 
meistcr— to  designate  as  globulin  that  portion  which  can  bo  precipi- 
tated by  partial  saturation  with  ammonium  sulphate,  and  as  albumin 
that  portion  which  is  only  precipitated  by  complete  saturation.  But 
here  we  have  not  taken  advantage  of  the  knovdcdge  that  blood-^obulin 
is  very  probably  a  complicated  mixture  of  several  albumin  bodies. 
Instead  two  divisions  have  boon  accrjitrd  for  clinical  purposes,  i.e.,  the 
.so-called  hbrin  and  eu^lobulin,  which  |»rfcii)itatc  by  saturation  with 
25  per  cent,  ammonium  sulphate,  and  the  pseudoglobulini  which  pre- 
cipHates  by  saturation  with  from  25  per  cent,  to  33  per  cent,  ammonium 
sulphate.  Although  it  is  somewhat  precarious  to  identify  albuminous 
bodies,  one  from  another  by  precipitation  limits,  the  matter  is  so  far 
tolerably  clear,  l)ut  practically  it  Is  coinijlicatcd  by  the  presence  in  the 
urine  of  an  albuminous  substance  which  is  thrown  down  by  acetic  acid, 
without  heating.  The  qualitative  test,  which  has  a  certain  clinical 
value,  is  easily  made.  Fill  two  test-tubes  to  the  same  hmght  with  the 
urine  to  bo  tested,  and  after  adding  to  both  a  few  drops  of  dilute  acetic 
acid,  shake  thoroughly  for  some  minutes.  This  is  necessary  because 
precipitation  docs  not  occur  immediately.  Xow  dilute  with  three  or 
four  parts  of  water,  and  to  one  of  the  test-tubes  add  a  few  drops  of 
solution  of  ferrocyanide  of  potash.  When  the  two  tubes  are  now  held 
against  a  dark  back'^ground  one  can  not  only  determine  the  presence 
or  absence  of  albumin  precipitated  by  acetic  acid,  but  can  even  estimate 
its  proportion  as  compared  to  the  total  albumin.  Dilution  with  water 
after  the  acitic  acid  is  adilnl  is  necessary  to  prrvrnt  the  precipitation 
of  uric  acid  in  a  highly  concentrated  urinr-,  which  might  simulate  the 
albumin  sediment.  This  source  of  error  in  the  urine  of  persons  buller- 
ing  with  diphtheria  has  been  pointed  out  by  Langcr. 
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Opinion  as  to  tiic  uaturc  of  ihe  albumin  body  precipitated  by  acetic 
acid  has  undergone  constant  change,  and  even  now  its  position  is  uncer- 
tain. Moraer,  to  whom  we  are  indebted  for  elaborate  inveetlgationa, 
regarded  it  not  as  albumin,  but  aa  a  combination  (salt)  of  albumin. 
F.  Miillcr  designated  it  a  globuhn,  in  whitli  I)Oth  his  pupils,  Staehelin, 
and  also  Oswald  atiroed  with  him.  Leube  and  liis  pupils  i(li  rilifi(>d  it  as 
euglobulin.  Rostoski,  who  htlievef  it  to  hr  cxcr.'diKL'lv  ilifTusihIc, 
would  like  to  see  it  excluded  from  the  clai??  of  giobuiiiii;.  in  upposition 
stand  Obermayer  and  Keller  who  consider  this  albumin  body  to  be 
nueleo-albumin,  i,e.,  a  product  of  the  nuclein  substance.  This  they 
have  inferred  from  the  quality  of  being  precipitated  by  acetic  acid  and 
because  it  is  sometimes  pofsible  to  demonstrate  the  presence  of  phos- 
phorus. The  first  inference  is  not  conclusive  hrcnn^r  nnrleo-alhtimin 
posses  the  quality  of  precipitation  by  acetic  acid  in  cununun  with  a  long 
series  of  other  albumins;  and  the  pceitive  proof  of  the  presence  of  phos- 
phorus can  be  used  in  support  of  the  nucleo-albumin  nature  of  an 
albuminous  body,  only  when  phosphorw  is  detected  after  its  pure  exhi- 
bition. Tho  (Irtcction  of  phosphorus  in  an  all>uminoii<  substance  pre- 
cipitatrd  Iiy  acctif  acid  will  nl\\ay<  liavc  room  lor  doubt  whether  the 
phospliurus  did  not  come  from  an  adnii.vture,  since  the  extraction  of  an 
absolutely  pure  albuminoid  body  from  the  urine  is  scarcely  possible. 

My  own  opinion  is  that  the  positive  identification  of  the  albumin 
body  is  not  of  much  importance,  because  there  remains  the  possibility 
that  the  substance  is  not  alwa3s  the  same  chemical  entity  in  the  various 
affections  which  lead  to  its  excretion.  But  it  was  necessary  to  discuss 
the  tolerably  complicated  conditions  because  the  albuminuria  of  the 
newborn  as  wdl  as  the  orthotic  form  of  albuminuria  are  accompanied 
by  the  excretion  of  the  albuminous  substance  which  is  precipitated  by 
act  lie  acid,  and  because  the  chemical  ambiguity  of  this  precipitate  lias 
led  to  differences  in  estimating  the  clinical  significance  of  the  symptom* 

(a)  ALBUUIXURIA  OP  THS  NEWBORN 

The  earliest  statements  to  the  effect  that  the  urine  of  the  newborn 
might  be  albuminous  were  the  result  of  examinations  of  the  bladder 

content  in  still-born  children,  or  in  those  who  peri.shcd  shorUy  after 
delivery.  But  after  Martin  and  Huge  had  shoun  tluil  urine  orifrinally 
free  from  albumin  became  albuminous  after  remainiiig  in  the  Madder 
for  18  hours,  previous  examinations  could  no  longer  be  considered 
condusive  as  to  the  condition  of  the  urine  in  living  subjects.  The 
question  whether  albuminuria  in  the  newborn  is  a  physiological  process 
was  again  agitated  as  a  result  of  the  examinations  of  Dohrn  upon 
living:  su!)j<  I  ts.  This  auflinr  found  in  02  per  cent,  of  his  oasrs  that  the 
urine  tiischar^aHl  iiiniiediately  after  delivery  was  free  from  alliumia. 
He  found  in  32  per  cent,  distinct  traces;  in  9  per  cent,  considerable 
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tracps;  and  in  0  percent,  abundant quantitirs  of  .nibninin.  Thorpafter  the 
investigations  into  the  prcsenro  of  allniinin  in  the  newborn  bccanie  more 
Qumeruus  from  the  combined  woric  of  German,  French,  and  English  sei- 
entists.  Flensburg'a  Table  gives  a  summary  of  the  work  of  the  Germans. 
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From  this  table  we  learn  that  in  a  large  percentage  of  newborn 
children  albumin  appears  in  the  urine  after  delivery,  and  that  it  perrists 
for  a  longer  or  shorter  time  but  under  normal  conditions  it  generally 

disappearn  by  the  tenth  day.  The  Frrnrb  sptrntist?  arrived  at  differ- 
ent conclusions.  Parrot  and  Robin  declare  that  \\\vy  never  have  been 
able  to  prove,  even  wiih  the  most  delicate  methods  uf  e.\uinination, 
the  presence  of  even  traces  of  albumin  in  the  healthy  newborn  ("ches 
les  Enfants  bien  portants").  Tliroughout  the  French  literature  the 
opinion  prevails  that  the  investigations  which  .showed  the  occurrence 
of  albuminuria  in  the  fir.-^t  years  of  lifr',  do  tsot  add  anything  to  the 
physiology  of  the  urinary  excretion  in  the  newborn. 

It  may  now  be  interesting  to  consider  the  theories  which  have  been 
advanced  to  explun  the  occurrence  of  this  albuminuria.  We  find  men- 
tioned  as  cai/si?*.— "Functional  disturbance  appearing  after  delivery, 
with  resulting  renal  hypenrmia;  defeetive  development  of  the  glomeruli 
in  the  newborn:  albuminuria  in  the  mother;  and  infarctions  of  uric 
acid."  There  seems  no  doul>t  that,  among  these  cau.ses,  uric  acid 
infarction  has  some  significance,  because  its  coincidence  has  been  shown 
by  numerous  examinations.  But  on  the  other  hand,  it  should  not  be 
forgotten  that  albumin  has  often  been  found  where  there  was  no  infarc- 
tion: often  enough  indeed  to  disprove  tbo  rreTu-ral  validity  of  this  par- 
allelism, in  which  Ifofmeier  was  inr-linetl  to  In  Hove. 

Infarction,  according  to  Flensburg,  induces  the  appearance  of  albu- 
min by  mechanical  irritation.  But  we  may  readily  conceive  a  chemical 


Digitized  by  Google 


THE  DISEASES  OP  CHILDREN 


irritation,  such  as  appears  in  adults  as  tlie  result  of  high  rotn  ontiation 
and  an  increased  excretion  of  uric  acid.  C&sU  may  also  be  explained  by 
infarction  producing  mechanical  and  chemical  irritation. 

We  are  indebted  to  Kibbert  for  the  study  of  the  anatomical  con* 
ilitions  which  are  the  basis  of  the  albuminuria  of  the  newborn.  Accord- 
irifr  to  this  author  the  epithelium  of  the  urinary  tracts  does  not  play  an 
essential  r61e.  He  believes  that  the  whole  of  the  albumin  is  derived 
from  the  glomeruli,  because  he  was  able  to  prove  coagulation  in  their 
eapaales  in  the  newborn  by  fixing  with  alcohol  and  boiling  water.  How* 
ever,  according  to  Ribbert,  not  only  is  the  albuminuria  of  the  newborn 
a  continuation  of  the  embryonic  process  (it  is  well-known  that  the  glom- 
eruli of  the  ffftus  excrete  a  permanently  albuminoti?  fluid),  but  the 
increased  metabolism  of  the  infancy  he  regards  as  one  of  the  most  impor- 
tant causes  of  albuminuria. 

In  our  efforta  to  explain  the  albuminuria  of  the  newborn  we  are  still 
far  from  escaping  mere  hypotheses,  and  as  long  us  this  is  true  all  dis- 
russiotiH  to  dctcriiiino  whrthrr  or  not  the  albuminuria  is  a  physiological 
j)roeess  or  not  ari'  of  littlr  value.  Czrrny  and  Krllrr  hclieve  that  it  is 
absolutely  necessary  to  a  profitable  di.sc-u.'^sion  of  this  point  that  the 
rdations  between  nutrition  and  processes  in  the  gaetro-intestinal  tract 
on  the  one  hand,  and  the  albuminuria  on  the  other  should  have  first 
been  studied. 

ToHlay  this  much  is  certain  and  it  ha?  a  practical  vahir— albumi- 
nuria in  the  ftrst  days  of  life  is-  of  no  serious  siizniticance,  nor  is  its  ana- 
tomical substratum  by  any  means  an  indammatory  process  in  the 
kidney.  It  la  onfy  when  albuminuria  pernsts  aiul  can  be  detected  by 
the  ordinary  tests  after  the  tenth  day  that  we  have  to  do  with  a  condi- 
tion which  really  is  normal. 

It  seems  to  be  necrsfsary  to  enter  hrirfly  into  the  discuppton  of  the 
(luality  and  quantity  of  the  excrotfd  albumin.  Flenfburg  identified 
the  albumin  with  nucleo-albumin,  and  added  these  words:— "This 
albumin  body  has  not  yet  been  proven  to  exbt  in  the  blood,  but  only 
in  the  urinary  tracts  and  in  the  kidney  substance."  What  has  already 
been  said  rdieves  me  of  the  necessity  of  emphasising  the  fact  that 
Flen«hin>:'s  rr-marks  not  only  as  to  the  frcnes-is.  l>nt  as  to  tlu-  nature  of 
this  albumin  hoily,  are  purely  hypothetical.  It  no  more  admits  uf  proof 
than  the  statement  made  many  years  ago,  and  recently  revived,  that 
this  albumin  is  not  blood-albumin  at  all,  but  mucin  from  the  urinary 
tracts,  and  that  therefore  we  have  no  right  whatever  to  speak  of  an 
albuminuria,  but  only  of  a  mucinuria.  In  refutation  of  this,  I  am  able 
to  state  as  the  rt.-ult  of  a  rrr(  at  many  rxaminations  of  my  own,  that  the 
alKuitiiii  hnily  pn  ( i]ii1  ;it<  (!  hy  acetic  arid  is  almost  always  to  be  found 
in  the  urine  of  the  newborn,  but  that  in  addition  there  is  present  in  most 
eases  an  albumin  which  we  may  designate  as  dther  albumin  or  globulin 
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according  to  the  limits  of  precipitation.  According  to  my  experience 
the  quantity  of  albumin  excreted  was  from  0.2  per  cent,  to  2.0  per  cent.; 
the  proportion  of  albuminoid  precipitated  by  acetic  acid  to  the  total 
albumin  varying. 

(6)  OKTHOTK  ALHiMixfniA  (Ilcubncr) 

(Synonym:  Cyclic  Albuminuria,  Pavy) 

The  lit««ture  of  tliiB  affection  has  become  very  extensive  since  the 
first  observations  of  Pavy»  and  those  of  Btdl  and  von  Noorden,  published 
almost  simultaneously*  It  is  true  that  it  is  comparatively  recently 
that  the  Gorman  physicians  followed  their  English  and  French  colleagues 

in  working  out  this  atfection. 

So  far  as  the  different  periods  of  life  are  concerned,  the  majority 
of  the  cases  will  be  met  between  birth  and  puberty.  Children  whose 
urine  contains  no  albumin  at  night,  will  excrete  it  during  the  day  time. 
It  disappears  entirely  if  they  are  confined  to  bed,  to  reappear  at  once 
if  they  arc  permitted  to  pet  up.  The  cycle  has  then  fore  no  internal 
cau?e,  but  results  from  external  conditions: — "the  change  from  the 
horizontal  to  the  upright  position."  The  cycle  results  from  general 
conditions  of  life,  as  is  shown  not  only  by  the  appearance  and  increase 
in  the  quantity  of  the  albumin  during  the  day,  but  also  by  the  repeatedly 
observed  fact  that  in  the  evening  the  albumin  diminishes  or  disappears. 
The  special  sipiiificance  of  its  longer  por<'istrnco  in  the  upright  position 
is  therefore  lost,  and  since  this  coiKlition  may  influence  the  cycle  ad 
libitum,  the  title  "Orthotic"  chosen  by  Heubncr  is  preferable  to  that 
of  Pavy  "Cyclic." 

Qualtiative  and  QuantitaHve  Properties  of  the  Albumin  Excretion. — 
Almost  all  the  writers  who  have  studied  the  chemical  nature  of  the 
albumin  which  occurs  in  nrthotie  albnminiiria  (I  mention  only  von 
Leul)e,  Dreser,  K(  Ui  r,  Oswald,  Rostoski,  Clix-tta  i,  have  been  struck  by 
the  presence  of  ulbumiu  which  was  preeiintati-d  by  acetic  acid,  either 
alone  or  dse  in  association  with  otlier  albuminous  bodies.  This  has 
suggrated  interesting  relations  between  the  orthotic  albuminuria,  and 
the  form  which,  in  his  routine  examinations,  von  I.(  ul)c  saw  develop  in 
soldiers  after  ht  avv  drill-work.  He  nhsrrvril  in  ( wo-I  hirds  of  these 
soldiers,  after  liglit  exercises,  the  apj)eaiaiiec  of  nucleD-ailmmin;  after 
strenuous  work,  the  appearance  of  serum-albumin,  in  addition. 

In  a  large  number  of  quantitative  analyses  I  found  three  types  of 
orthotic  albuminuria: — (1)  Those  in  which  only  the  albumin  body 
precipitated  by  acetic  achl  was  present.  (2'  'Hioee  in  which  besides 
the  albtiTiiin  hndy  precipitated  by  acetic  arid  there  wns  present  true 
albumin,  either  in  greater  or  smaller  (juantity  than  the  albutuin  pre- 
cipitated by  acetic  acid.  (3)  in  liiis  elass  were  included  those  cases  in 
which  all  three  forms  were  present,  although  not  in  constant  i^-opor- 
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tions,  namely,  the  albuniin  prrripitatof!  by  afctic  acid,  plolnilin,  and 
albumin.  This  division  needs  to  be  qualifjcd  unly  in  so  far  as  to  admit 
that  pure  cases  have  not  been  ol^ervcd,  i.e.,  cases  in  which  in  a  strict 
sense  only  one  or  two  albuminous  substances  were  excreted.  In  speak- 
ing of  such  a  condition  I  mean  only  that  other  proteins  could  not  be 
detected  in  qunntitatively  tU  finalili  amounts. 

The  proporiion  of  the  nlhuiuin  precipitated  by  acetic  acid  to  the 
sum  total  of  the  excreted  albumin  was  in  12  cases  approximately  as 
30:100;  in  a  large  majority  it  was  as  90: 100;  in  a  minority  of  7  cases 
it  was  as  7-16: 100.  In  78  per  cent,  of  these  cases  the  albumin  pre- 
cipitatf>d  by  acetic  acid  proved  to  be  greater  than  the  quantity  of  pseudo- 
globulin;  in  22  per  cent,  the  condition  was  the  reverse. 

Thrsr  conditions  are  not  only  significant  when  compared  with  the 
excretion  of  healthy  persons  after  physicial  exertion,  but  they  arc 
thrown  into  particular  relief  when  compared  to  the  albuminurias 
which  are  symptomatic  of  acute  and  chronic  renal  disease.  And  here 
it  b  important  to  note  that  among  the  renal  dise&sr>.  \\li(i>o  diagnosis 
from  orthotic  albuminuria  is  of  Nii:tiifiranre,  nniyloid  kidney  is  the  only 
one  wliicli  is  rharacliMized  by  an  rxrirfion  of  greater  quantities  of  the 
albumin  precipitate  by  acetic  acid,  while  it  is  either  not  found  at  all  or 
else  only  in  traees  in  children  or  aduHa  suffering  from  so^aUed  ehroide 
nephritis. 

What  does  the  excretion  of  the  form  of  albuniin  teach  us  a.*;  to  the 
nature  of  the  prnress  at  tlu'  liotfom  of  the  orthotic  albuminuria--^?  If 
wp  consider  it  a  nurlio-alburnin — according  to  von  Leube,  Obermeier 
and  Keller — and  if  we  consider  the  nucleo-albumius  as  the  cxpr^sion 
of  degenerative  changes  in  the  renal  epithelium  (as  their  moulting 
process),  then  we  should  acknowledge  that  its  appearance  is  a  symp- 
tom of  renal  change  in  orthotic  albuminuria.  Against  this  view,  which 
has  been  held  by  Killer,  even  without  o\amininir  accurately  into  the 
(jucstinn  an  to  wiu-iher  it  is  indeed  a  imeleo-albumin,  the  objeetion 
may  be  rai.-<»  (l  that  it  is  absent  in  cases  of  chronic  renal  disease,  in  wluch 
the  appearance  of  abundant  quantities  of  cast  off  renal  epithelium 
ought  to  l>e  indubitable  proof  of  degenerative  processes  in  the  renal 
epitheliun).  The  continued  excretion  of  this  sulx-^tance,  moreover,  for 
which  the  renal  e{)ithrlinm  could  not  be  .'iufTicicnt .  sjm  ak-  still  further 
against  this  view  of  Kellt  I's.  We  are  therefore  (  iitiiivd  to  accept  the 
doctrine  of  von  Leube  that  tiiis  aliiuniin  body  gt  ts  into  the  urine  from 
the  blood.  Even  the  opinion  of  lloeio<«ki  that  wo  have  here  to  deal 
with  an  extremely  diffunible  form  of  albumin  secmti  open  to  doubt.  At 
any  rate  it  is  certain  that  its  appearance  in  the  urine  has  a  different 
significance  from  lli  if  of  other  forms  of  albufuin.  It  still  seen)?  easier 
to  justify  the  atleuqd  to  fix  the  limits  of  that  uUiUuiiiiuria  which 
restricts  itself  to  the  excretion  of  this  albumin  body  alone. 
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According  to  my  own  experience  the  absolute  quantity  of  albumin 
may  be  extremely  variable;  it  may  reach  a  minimum  or  it  muy  attain 
high  proportions,  as  in  most  of  the  serious  renal  diseases:— 2  to  5  pro 
miUe.  It  varies  in  the  same  individual  under  apparently  identical 
external  eonditiona  of  living,  and  its  intensity  is  the  product  of  forces 
which  cannot  as  yet  be  entirely  explained. 

Occurrence. — The  opinion,  which  was  expressed  in  the  well- 
known  worlc  of  Heubner  in  1890,  that  orthotic  albuminuria  was  in  gen- 
eral quite  rare,  may  be  considered  to  be  now  disproved.  All  who  have 
occasion  to  make  extensive  systematic  examinations  of  the- urine  on  a 
great  number  of  children  now  rec<^nixe  that  albuminuria  is  frequent — 
a  conception  which  started  in  France.  Leroix  found  in  1883  in  exten- 
sive examinations  that  there  was  1  case  in  every  17  children,  Tliis 
corre^spon<ls  to  the  results*  I  myself  obtained  in  the  Berlin  Clinic. 

According  to  Heubner's  statistics  the  frequency  of  the  affection  at 
the  different  age  periods  is  as  follows: 

Between  0  and  lH  yv&n  there  wen'  22  c.lm  s   39      jvt  cent. 

Between  16  and  2<)  y.Mrs  iIuti-  were  _'l  <:i.si'.s   '.iS      jxt  wiit. 

BetweeD  21  and  30  yearn  tlicrc  were  10  caoos  17 . 86  per  cent. 

Above  SO  yMis  there  were  8  eaaee. 

According  to  Sthaps,  who  made  examinations  at  the  Clinic  in  Berlin, 
94.12  per  cent,  are  found  between  five  and  fifteen  years.  Opinions  as 
to  the  influence  of  sex  are  di^ded.  Dubreiuhl  declares  that  the  number 
of  male  patients  is  8  times  as  large  as  the  females;  Oswald  thinks  that 
the  proportion  of  the  male  to  the  female  patients  is  as  4-3,  while  Heub- 
ner states  that  girls  are  pre-eminently  the  subjects  of  the  orthotic  form 
of  albuminuria;  while  personally  I  am  forced  to  coincide  with  the  view 
which  attributes  a  predisposition  to  the  female  sex,  because  in  my  own 
examinations,  out  of  87  cases,  I  registered  66  girls. 

A  family  predispofif ion  has  been  repeatedly  described,  first  by 
Heubner,  and  afterwards  by  Rudolph,  Hoxoa,  Schoen,  Lacour,  and 
Schaps. 

Symptomatology. — The  characteristic  symptom,  to  which  the  dis- 
order owes  its  name,  does  not  require  description.  The  clinical  pieture 

of  the  condition  has  not  as  yet  Ikm-u  t  haracterized  with  sufficient  (Icfmite- 
ness.  This  is  in  part  due  to  the  fact  that  different  writers  have  a  different 
conception  of  the  disease.  Some  authors  have  spoken  of  orthotic  albu- 
minuria as  a  disease  sui  generis  even  when  there  was  as.sociatctl  wiih 
the  albuminuria  hyaline  epithelial  casts  and  renal  epithelium  (Keller 
and  Stridsberg).  It  is  true  that  the  value  once  attributed  to  the  pres- 
ence of  casts  in  the  urine  as  a  diagnostic  sign  of  renal  diseases  has  suf- 
fered  of  late  years,  but  nevertheless  w*  should  renounce  a  very  valuable 
diagno.stif  expedient  if  we  abandoned  the  results  nf  sedimentation  in 
establishing  our  diagnosis.    Granted  that  the  hndtng  of  a  few  isolated 
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hyaline  casts  does<  not  entitle  us  to  make  a  diagnosis  of  renal  disease, 
it  i.s  t;till  judicious  to  consider  the  proj«pnce  of  epithelial  anrl  granular 
casts  as  an  indicatiuu  uf  rcual  damage,  and  the  same  is  without  ques- 
tion true  for  renal  epithelium.  And  for  clinical  purposes,  wc  should 
do  well  to  narrow  our  conception  of  orthotic  albuminuria — as  does 
Heubner— to  those  cases  in  which  there  is  nothing  except  the  typical 
appearance  of  albTimin,  and  to  pxelude  all  those  cases  in  which  casts 
and  other  renal  elements  arc  found.  A  few  more  words  in  regard  to 
albumin  "secretion": — In  the  literature  there  are  recorded  a  few  cases 
in  which  albumin  was  found  even  in  the  morning  urine.  It  is  possible 
tliat  these  cases  belong  to  another  class  from  the  type  we  have  just  been 
describing,  but  we  must  not  forget  that  the  cycle  may  apparently  be 
altered  by  an  incomplete  discharge  of  the  evening  urine,  and  also  by 
the  poH«ibility  that  the  children  left  the  bed  during  the  night.  The 
anomaly  in  the  discharge  was  iu  some  of  the  cases  discovered  only  hy 
accident,  as  they  appeared  perfectly  well,  but  in  most  of  the  ca^es 
symptoms  were  observed  which  suggested  a  disturbance  In  the  general 
health.  Ilcubner  has  drawn  a  very  striking  picture  of  these  symp- 
toms:— "There  is  a  considerable  general  (h  l/ility  and  laxness,  which  robe 
the  child  of  every  joy,  freshness,  and  inclination  to  work;  hcsidcs  this 
there  often  appears  headache,  pain  in  the  limbs,  and  signs  of  weakness." 

GUlet  distinguished  three  cunical  tyfbs.  8ome  patients  have  no 
complunts  to  make  at  all;  some  have  the  most  varied  functional  dis* 
turbances  (dyspepsia,  neurasthenia,  growing  pains);  a  third  class 
suffer  with  headaches,  transitory  ccdcmap,  pains  in  the  back.  From 
my  own  cases  I  can  without  difficulty  stlert  three  groups:  pallor, 
lassitude,  headache,  palpitation,  anorexia,  were  the  symptoms  which 
brought  some  of  the  children  to  the  physician  for  examination,  iu  other 
words  they  were  the  symptoms  which  are  seen  in  chlorosis.  The  second 
type  included  those  who  were  healthy  looking,  but  who  suffered  with 
headaches,  cerebral  congestion,  occasional  vomiting,  colick}'  attacks, 
and  recurrent  urticaria.  Finally  the  third  grou})  .showed  no  symptoms 
of  illness,  and  the  albuminuria  was  discovered  quite  by  accident. 

Objective  Symptoms. — With  the  exception  of  the  appearance  and 
disappearance  of  albumin,  the  objective  symptoms  have  long  been 
neglected.  T^ut  recently  these  have  been  given  more  attention  by 
writers,  and  abnormal  conditions  have  been  found  especially  in  the 
heart  and  vascular  .system,  and  indeed  in  these  only.  Thus  Schnps 
states  tliat  among  35  patients,  20  presented  more  or  less  pronounced 
pathological  conditions,  such  as  palpitation,  dicrotism,  strong  lifting 
impulse  of  the  base,  arrhythmia,  and  even  murmurs. 

He  also  mentions  dilatation  of  either  the  right  <>:  Ii  ft  heart,  which 
however  change*  rapidly.  The  symptom-complex  affecting  the  circu- 
latory system  which  has  been  observed  by  Sehaps,  is  almost  identical 


uiyiii^ed  by  Google 


DISEASES  OF  THE  UROGENITAL  SYSTEM 


with  the  picture,  drawn  by  Germain  S^,  under  the  name  of  "hypcr- 
trophie  et  dilatation  de  la  croissance."   But  Schaps  who  succeeded  in 

proving  cardiac  dilatation  in  but  one  patient,  a  female,  i;>  not  inclined 
to  define  exactly  the  cliaracter  of  the  heart  affection.  Among  31  cases, 
Strifi;*f>erg  has  brcn  able  to  demon.«trate  with  certainty  13  cases  of 
hypertrophy;  in  the  others  he  found  uncertain  evidence  of  the  condi- 
tion. Lommel,  Krehl,  and  Loeb  have  reported  approximately  the  same 
cardiac  conditions  as  Schaps.  Krehl  has  summed  up  the  cardiac  condi* 
tions  under  the  title  "cor  juvenum."  I  have  myself  not  observed  as 
many  heart  anomalies  a.«  Schaps,  though  I  have  from  time  to  time 
observed  rapidity  of  the  pul>e,  arrhylhinia,  and  systohe  niurimus  at  the 
base;  but  these  cases  were  in  the  minority,  and  it  is  still  a  question 
whether,  even  upon  thb  matter  of  the  cardiac  symptoms,  deductions 
can  be  safdy  drawn,  since  some  of  the  writers,  for  instance,  Stridsberg, 
undoubtedly  included  cases  of  renal  disease. 

In  most  of  my  numerous  blood  examinations  1  found  the  ha?mo- 
globiii  pcrccnlagi'  normal,  even  in  coiispicuously  pale  children.  'This 
pallor  tiu  u  is  not  the  result  of  aiiu^niia,  but  of  unequal  blood  distribu- 
tion, or  angiospasm.  I  have  noted  special  tension  in  the  pulse,  or 
increased  blood  pressure,  as  rarely  as  has  Matthes.  Moreover  the  fundus 
of  the  eye  wa«i  always  normal  except  in  the  following  case,  in  which 
the  urine  pre?onted  no  peculiarities  except  the  presence  nf  "secreted" 
albumin,  but  oxalate  crystals  were  present  more  often  than  they  arc 
found  in  normal  subjects. 

Pathogenesis,  Character,  Btiotogy. — ^Theories  to  explain  orthotic 
albuminuria  have  been  numerous,  but  they  are  all  more  or  less  hypo> 
thetical.  They  may  be  divided  into  two  groups:  the  one  holds  that 
orthotic  albuminuria  de{iends  upon  a  distinct  renal  disease,  with  change 
in  the  anatomical  structure  of  the  kidney;  the  particular  defenders  of 
this  opinion  are  Johnson  and  Senator;  the  other,  maintaine<i  by  Ueub- 
ner,  Possner,  Pribram,  Neukireh,  and  others,  contends  that  orthotic 
albuminuria  has  no  connection  with  any  disease  of  the  renal  structure. 
The  prolongation  of  this  dispute  has  been  to  a  great  extent  the  result 
of  not  havintr  any  rase  upon  which  an  autopsy  could  bp  held  to  study 
the  pathological  anatomy  of  the  disorder.  It  has  been  my  good  fortune 
to  have  the  opportunity  to  supply  this  want.  Heubner  and  myself 
studied  such  a  case  from  the  very  beginning  to  the  fatal  termination, 
when  the  kidneys  were  submitted  to  careful  histological  examination 

This  ca?5o,  from  its  clinical  history,  seems  to  be  of  such  particular 
interest  in  elucidating  the  whole  question,  that  its  progress  may  be 
appropriately  stated  in  detail  at  this  time. 

Agnes  K.,  ten  years  old,  was  brought  to  the  Children's  Clinic  of  the 

Berlin  University  on  March  10, 1903.  The  history  is  remarkable  because, 

although  the  mother  had  had  ten  abortions,  she  had  no  suspicion  of  any 
tV-3 
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syphilitic  infection,  aod  no  suspicious  inUieatious  could  be  gotten  from 
the  child  either.  A  sister  died  of  comnimptlon;  another  of  scarlet  fever; 

a  living  brother  is  healthy.  This  ehild  had  mea.slrs  early,  at  seven  it  had 
broiu'hitis;  and  at  eight  varicella.  Since  July  1903  the  child  has  had 
n  cough  from  which  it  recovered  after  a  sojourn  at  Pyrniount,  but 
wliich  afterwards  reappeared-  The  physician  at  Pyruiount  slated  tliat 
she  presented  no  other  ngns  of  illiuiss.  She  came  to  the  Polyclinic  on 
account  of  the  cough  and  some  slight  glandular  swelling.  Examination 
showed  nothing  more  than  a  .-flight  swelling  of  the  glands,  of  pea-  to 
bean-size.  She  hn  l  a  liealthy  complexion,  red  conjunctiva  ami  mucous 
membrnnr":,  was  intelligent  and  lively,  but  there  was  from  time  to 
time  some  rattliug  over  the  right  luug.  The  heart  was  uormai,  aud 
the  urine  free  from  albumin.  Hydrotherapy  brought  about  an  im- 
provement in  the  bronchitis  after  a  short  time,  and  inunctions  with 
soft  soap  together  with  applications  of  iodittC,  rrilm  ^  d  the  size  of  the 
lymphatic  ;:lainls.  During  this  time  no  trac  of  all>umin  uas  found  in 
the  uriiir,  hut  oi>  Marrh  l?nth,  1004.  when  she  carnc  to  the  Foiyclinic  on 
account  of  headache  and  vumiiing,  albuniin  was  found  for  the  first 
time,  In  the  remarkably  large  quantity  of  4  per  cent.  The  albumin 
precipitated  by  acetic  acid  was  prominent,  and  in  the  next  few  days 
the  case  was  shown  by  rigorous  clinical  investigation,  and  by  re]  *  atnl 
exaniiiiatidns  of  different  specimens  of  urine,  to  licone  f)f  (ypieal  orthotic 
albuminuria,  in  which  th<>  proportions  of  albumiu  precipitated  by  acetic 
acid  were  changing  from  day  to  day. 

Although  the  quantity  of  albumin  was  considerably  increased 
when  the  child  underwent  any  physical  exertion,  repeated  examinations 
of  the  urine  failed  to  discover  any  renal  casts.  Owing  to  the  unusual 
interest  of  the  case,  the  child  \\a-  a  liiiiili  1  to  ilic  elinic,  anti  the  <  liiiic  al 
observation  of  its  ])rogress  fonfiiiniMl  tin  ni  inion  that  wo  hail  to  do  with 
an  instance  of  orthotic  albumimiria.  An  invt-fitigation  of  the  metab- 
olism carried  through  eight  days  or  more  proved  that  the  pro{)ortion 
of  uric  acid  to  the  excreted  nitrogen  was  abnormally  high,  aod  that 
the  daily  excretion  of  oxalic  acid,  of  which  crystals  were  also  found 
in  the  urine,  varied  frotn  r>0  to  70  mg. 

Upon  her  discharge  every  suspicion  ot  renal  inilaiiimatton  seemed 
to  have  been  excluded.  In  the  early  part  of  November,  the  cliii<i,  whom 
I  had  not  seen  for  some  time,  was  referred  to  me  by  an  oculist,  with  a 
diagnosis  of  albuminuric  retinitis  due  to  nephritis.  I  frankly  confess 
that  this  n^port  gave  me  considerable  con<-ern.  The  mother  had  sought 
the  advice  of  the  oculist  becau.se  the  eliild  complained  of  fit*  kering 
bef()n>  Iter  eyes.  Headache  and  voiniting  were  present.  A  tiiorough 
examination  revealed  no  signs  which  perniitted  me  to  assent  to  the 
Opinion  expressed  by  my  colleague.  Heart  and  vessels  were  normal. 
It  is  true  the  daily  urine  contained  large  quantities  of  albumin,  but  no 
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casta.  The  ophthalmic  examination  nhowed  pronounced  papillitis,  and 
perivascular  chorioiditic  changes  on  the  periphery  of  tho  fundus,  but, 
although  this  might  have  rcsombled  albuminuric  retinitis,  I  was  forced 
to  refuse  to  accept  the  diagnosis  of  nephritis  with  urjemic  symptoms, 
because  despite  the  presence  of  vomiting,  the  child's  appetite  was 
excellent,  and  therefore  the  dyspeptic  symptoms  necessary  to  the 
picture  of  unemia  were  completely  lacking.  In  v.  Michera  opinion  the 
case  was  one  of  bilateral  papillitis,  with  chorioiditic  patches  at  the 
periphery.  The  diagnosis  first  made  was  of  tumor  of  the  brain,  probably 
of  syphilitic  origin,  with  orthotic  albuminuria,  but  although  the  further 
a<lvancp  nf  the  disease  verified  the  diarrnosis  of  a  tumor,  antisyphilitir 
therajx-utir  measures  were  without  benefit.  Later  there  appeared 
ataxia  of  the  extremities  and  blindness.  Still  later  were  added  pnraly- 
sts  of  the  eye  muscles,  spasms  of  the  extremities,  a  great  distortion 
in  the  shape  of  the  head  due  to  rapidly  developing  hydrocephalus, 
which  rendered  a  positive  diagnosis  of  the  location  of  the  tumor  im- 
possible. When  the  child  was  confined  absolutely  to  bed,  albumin  was 
entirely  absent,  but  in  recent  months  it  appeared  wlu  never  the  child 
was  h^ld  in  the  upriglit  jjosition  even  for  a  short  time.  Casts  were 
consistently  absent.  (Iradually  there  developed  periods  of  uncon- 
sciousness, alternating  with  spasms,  and  tinally  death  occurred  on 
October  10,  1905,  during  a  convulsion.  Autopsy  revealed  a  tumor  of 
the  cerebellum,  a  gliosarcoma  in  the  left  hemisphere,  combined  with 
considerable  hydrocephalus.  Small  tuberculous  foci  were  found  in  both 
apices:  tlie  heart  was  perfn  tly  normal,  but  the  abdominal  organs  were 
unusually  eongested.  The  kidneys  were  not  enlarged,  the  capsules  were 
easily  reiii(i\(>'l,  and  the  surfaces  were  perfectly  smooth,  except  for  a 
small  contracted  area  about  the  size  of  a  lentil  on  the  surface  of  the  left 
kidney.  A  most  scrupulous  microscopic  examination  made  by  Ileubncr 
demonstrated  the  absence  of  any  organic  or  degenerative  change.  The 
contraction  was  the  result  of  a  relatively  fresh  infarct,  probably  due  to 
marantic  thromboeb  of  a  small  vessel  which  occurred  only  toward  the 
termination  of  the  case.  In  the  immediate  neighborhood  there  was 
some  <  vidpnee  nf  slight  fatty  degeneration. 

Tbr  irniiortance  of  this  ease  is  evident  without  further  remarks. 
If  the  mother  had  been  contented  with  the  diagnosis  of  the  oculist, 
and  If  it  had  not  been  possible  to  observe  the  patient  minutdy  until 
death,  the  case  would  have  supported  the  contention  of  those  who  re- 
gard orthotic  albuminuria  as  a  symptom  of  organic  renal  disease. 

This  case  has  proven  that  no  such  relation  exists,  and  that  tnu 
orthotic  albuminuria  may  appear  independent  of  any  anatomical  dis- 
ease of  the  kidneys. 

Of  the  various  theorie.s  which  from  the  hriit  inclined  loward;?  this 
conception  the  so-called  cardiovascular  has  perhaps  the  most  adherents. 
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St'liaps"  oiiinioii  th:it  \ho  anomali^f=  lra<iiiiti  to  orthotic  albuininuria 
bi'loug  to  the  group  of  "hypertrophic  vl  dilatation  iiv  la  croistiancr " 
has  recently  beca  approved  by  Loeb,  who  studied  the  character  of 
Koranjn*8  quotient  (^^)  in  individuals  with  orthotic  albuminuria,  and 
infers  from  his  examinations  that  orthotic  albuminuria  is  due  to  <  Ik  u- 
latory  disturhaiico.  According  to  von  Koranyt  the  incrcajso  of  the 
quotient  tlep<  tuls  upon  a  diminished  rapidity  of  the  blood  stream, 
whereas  a  decreuxe  in  the  quotient  re.«uli.s  from  a  more  rapid  blood  flow 
through  the  glomerulus,  and  therefore  through  the  kidney.  This  opinion 
has  probably  now  been  generally  accepted.  Loeb  found  in  examining 
his  patients,  that  the  appearance  of  albuminuria  was  always  accnm- 
panii-d  by  a  diminished  quantity  of  urine,  and  almn«t  without  exception 
by  greater  concentration,  but  that  in  all  cases  the  "(piotit^nt"  was 
increased.  Nephritic  patients,  on  the  other  hand,  did  not  exhibit  the 
same  uniformity  in  symptoms.  Those  with  cardiac  compensation  could 
rise  without  conuderable  increase  in  the  "(piotient,"  but  those  with 
insufficiency  behaved  exactly  like  patients  with  orthotic  albuminuria. 
Furthermore  the  experiments  of  Knecht  upon  patient?  with  heart  dis- 
ease, showed  that  a  positive  increase  in  the  quotient  will  not  occur  as 
a  result  of  heart  diseaiie  per  se,  but  only  where  there  is  cardiac  insuffi* 
ciency.  Loeb  then,  in  common  with  Edel,  arrives  at  the  conclusion  that 
orthotic  albuminuria  depends  solely  upon  disturbances  of  the  circttla* 
tion.  Leube,  on  the  other  hand,  some  time  since  put  himself  upon  record 
as  believing  that  the  only  satisf,!.  lory  «  \|t!anation  was  to  be  found  in 
an  individual,  congenitally  increased  pernieal)ility  of  the  renal  filter. 
He  contends  that  the  renal  filter  varies  in  permeability  in  different 
individuals,  and  he  supports  this  view  by  the  occurrence  of  orthotic 
albuminuria  as  a  family  affection.  According  to  v.  Leube  there  are 
thrnr  groups  of  patients:  (1)  Those  with  extremely  permeable  renal 
filtiT,  who  excrete  albumin  even  under  normal  conditions.  (2)  Those 
with  relatively  permeable  renal  hlter,  who  excrete  albumin  under  the 
influence  of  factors  which  may  be  considered  to  belong  to  the  philo- 
logical life.  (3)  Persons  with  relatively  impermeable  filter,  who  do  not 
show  albumin  under  such  cirnj instances. 

Another  attempt  to  explain  orthotic  albuminuria  l>y  attributiTtjr 
it  t(»  di'iturbances  in  the  rena!  vr'ss»>ls  instead  of  to  getirral  rirmlatory 
disturbanceji,  ha.s  been  made  by  Sutherland,  Mosny,  and  Goublain,  who 
indsl  at  the  same  time  upon  the  relation  between  this  condition  and 
floating  kidney.  But  the  validity  of  their  theory  cannot  be  accepted 
because  the  coincidence  of  the  two  h  in  ])oint  of  fart  not  freciuent. 

The  relation  between  orthotic  alluLminuria  and  previous  infections 
diseases,  which  has  been  frequently  discussed,  is  still  obscure.  These 
diseases  might  be  expecteil  to  result  in  a  weakness  of  the  renal  vessels, 
and  this  "weakness"  should  lead  to  the  appearance  of  albuminuria, 
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but  it  must  be  remembered  (hat  this  sequence  i.s  wanting  in  a  large 
proportion  of  cases,  and  that  it  is  not  even  certain  that,  in  the  very 
eases  which  are  cited  to  support  tho  theory,  tlie  orthotic  albuminuria 
(lid  not  exist  before  tlic  onsset  of  the  infectious  disease,  or  that  tho 
majority  of  instances  follow iiit,'  n  nephritis  "post  infecttoncm"  arc  in 
truth  but  nephritis  in  its  last  i)ha8e,  which  must  be  rigorously  aepa^ 
rated  from  orthotic  albuminuria. 

Xeukirch  is  an  adherent  of  the  nervous  theory,  and  he  believes 
that  disturbaaccd  of  the  renal  innervation  are  responsible  for  orthotic 
albuminuria.  Teissier  considers  the  cause  to  be  a  functional  disturbance 
of  the  liver,  with  abundant  destruction  of  red  blood  corpuscles,  a  process 
which  Rnlfe  also  considers  important  in  explaining  the  origin  of  the 
disorder,  because  he  saw  orthotic  albuminuria  develop  in  jicrsons  who 
hati  *ufTere<!  from  attacks  of  {(arowsmal  ha-moglobinuria.  Another 
hypof hi\-;i.>  euniircts  ortliotic  alluiininuria  with  an  increased  demand 
upon  the  cells  of  tiie  bone-inurruw.  \'on  Noorden  is  of  the  opinion  that, 
it  is  due  to  some  ill-defined  disturbance  in  the  metabolism.  At  first  I 
was  inclined  to  accept  this  explanation  myself,  because  I  found  in  a  num- 
ber of  cases  a  conspicuous  amount  of  oxalic  acid  in  the  urine,  hut  since 
this  i«  by  no  means  confined  to  orthotic  albuniirniria,  it  cannot  possibly 
be  relifd  upon  to  maintaiii  tlic  theory  of  "disturbed  metabolism." 

Mery  and  othe  r  French  writers  distinfjui^h.  as  does  Frolich.  between 
a  renal  form  iin«i  u  functional  form  of  intermittent  alhuininuria.  Ac- 
cording to  MC'ry  the  renal  form  is  a  continuation  of  an  acute  renal 
inflammation,  but  must  be  rigorously  distinguished  from  chronic  ne- 
phritis. The  following  statement  shows  how  vaguely  this  form  is  defined 
by  the  writer.  He  says:  "Symptoms  of  chronic  nephritis  are  absent, 
but  fn!n(ss.  headache,  and  high  tension  of  the  pulse  are  present."  The 
fiinctional  form,  according  to  Mt«ry,  is  intermittent  from  the  very 
Ijt-ginnin^.  The  symptoms  are  of  a  general  nature;  vasomotor  disturb- 
ances are  freijuent;  the  albuminuria  is  increased  by  severe  exercise  or 
by  nervous  excitement.  M4ry  lays  stress  upon  Teissier's  urologic  cycle 
as  in  particular  a  characteristic  of  the  functional  form.  ''The  charac- 
teristic is  that  the  portion  of  the  urine  discharged  during  the  daytime 
will  show  repeatedly,  day  after  day,  the  presence  of  an  increased  amount 
of  coloring  matter,  albtmiin.  and  uric  acid  in  a  certain  cycle."  From 
an  ftioloiriral  standpoint,  .Mer\  divides  the  functional  form  into  the 
following  groups:  the  form  wliieh  resemldes  jioiit.  the  niost  frecpient 
and  important  one,  which  as  a  rule  affects  neurasthenic  overfed  indi- 
viduals; the  hepatogenous  form,  often  combined  with  alcoholic  icterus; 
the  digestive  form  whose  peculiarity  is  that  albumin  (nutritive  albumin) 
is  excreted  only  during  the  period  of  digestion;  the  mechanical  form 
which  nuiy  exhibit  the  orthotic  as  well  as  the  hypostatic  type;  and  the 
pretuberculous  form. 
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It  appears  from  thoso  remarks  that  a  wide  divergence  of  opinion 
as  to  the  nature  of  orthotic  albuminuria  is  ?(^rn  not  only  in  the  descrip- 
tion of  the  symptomatology,  but  also  in  tlu  cfTorti*  to  explain  it.  The 
renal  form  of  the  French  is  evidently  only  a  series  of  caica  of  chronic 
nephritis  in  the  last  phase.  Similar  are  probably  those  with  pronounced 
participation  of  the  heart  and  veascls.  This  luis  led  to  the  formation 
of  th(  (  ardiovascular  theory,  but  I  missed  it  often  enough  in  the  exam> 
ination  of  my  own  cases. 

Heubner's  opinion  as  to  the  character  of  orthotic  albuminuria 
remains  valid  to-day,  supportvii  as  it  in  by  pathoiogic&l  and  anatomical 
research:  "It  is  a  special  and  long  continued  excretion  of  allmmin  by 
the  kidneys,  not  the  result  of  a  tissue  disease  of  the  renal  substance,  and 
not  confined  to  one  period  of  organic  devel<»j>inont.  It  is  the  expression 
of  a  general  state  of  organic  weakness,  wiuch  cannot  be  satisfactorily 
and  sufficir  ntly  (  xplained.  " 

Diagnosis. —  ' The  diagnosiij  of  physiologicui  alliuminuria  is  not 
exactly  difficult,  and  yet,  especially  in  cases  where  the  opportunities  for 
observation  are  short,  it  may  be  hard  to  establish  with  certainty. "  This 
statement  of  von  Leube's  applies  with  equal  force  to  orthotic  albumi- 
nuria The  diagnosis  cannot  be  made  by  a  single  obM  rvation,  but 
requires  an  (  xdu.^ion  of  a  series  of  other  difsease^  charactiTizcd  by  llic 
same  form  of  aibumin  excretion,  and  by  the  saiue  general  symptoms. 
According  to  von  Lcube,  this  series  includes  cases  of  nephritis  in  the  last 
phase,  nephritis  in  its  earliest  stage,  interstitial  nephritis  of  very  chronic 
course,  and  the  albuminuria  of  adolescence. 

As  for  ihv  la>t-named  condition,  the  alhuminurin  of  ndnlr ^renre,  I 
feel  that  I  nmst  express  my  doubts,  well  grountied  u[H)n  my  own  ex- 
perience, whether  it  is  essentially  different  from  orthotic  albuminuria. 
In  examining  these  chihlren  I  never  found  renal  easts  in  the  urine,  and 
the  symptoms  were  always  those  of  chlorosis.  Moreover  the  symptoms 
often  disappear  upon  the  completion  of  organic  development;  in  girls 
immediately  ii])on  the  appearance  of  menstruation. 

Still  more  iiii[)ortant  is  a  sharp  differentiation  from  the  various 
forms  of  nephritis,  and  from  those  diseases  whose  clinical  course  has 
demonstrated  that  they  are  acr:onipanied  by  albuminuria: — e.g.,  heart 
diseases,  emphysema,  chronic  fi  lirih-  di-ion!«  rs.  Cystitis,  as  a  cause  of 
albuminuri  i.  will  be  readily  <liffen  ntiated  by  an  examination  of  the 
urinary  scdiiin ni .  Pint  the  diffcrentiHl  dinL'nri-i<  rf  ncjdiritis  may  be 
very  nuich  mor(>  liilhcult.  The  study  of  ortiioiic  albun»iuuria  is  still  too 
incomplete  to  enable  us  to  say  that  a  quantitative  analysis  of  the  urine 
will  enable  us  to  make  a  diagnosis.  The  statements  of  M^ry,  founded 
upon  the  urologic  cycle  are  still  hn^-i-d  solely  upon  hypothesis.  Conclu- 
sions nmst  be  drawn,  not  from  the  daily  (juantity,  but  from  the  quality 
of  the  albumin  excreted.   This  point  requires,  after  my  previous  state- 
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meats,  no  further  elaboration.  Although  the  periodical  regular  cycle 
of  albumin  excretion,  and  of  urine  free  from  albumin,  is  one  of  the  most 
important  drcumstances  in  establishing  the  diagnosis,  it  must  not  be 
forgotten  that  this  may  also  occur  in  nephritis,  and  that  this  disorder 
must  first  have  been  excluded  by  careful  investigation,  before  the  case 
can  be  considered  one  of  (irthot'u-  albuminuria. 

If  hypertrophy  of  the  left  ventricle,  incrrasrd  blood  pressure,  and 
hieh  tpn>iuu  of  the  pulse  are  present,  the  diagno^i.s  of  urthutic  albu- 
uiifiuria  cannot  be  accepted.  Nor  should  we  fail  to  have  an  examina- 
tion of  the  fundus  since  albuminuric  retinitis  is  often  an  early  symptom 
of  nephritis.  On  the  other  hand,  headache,  vomiting,  and  vertigo  must 
not  be  summarily  accepted  as  proof  of  nephritis,  since  these  are  also 
present  in  pure  orthotic  alliuminuris.  As  for  urinary  casts  I  have 
already  rpfordrd  my  Ix  lief  tluit  if  they  are  found  the  diajrnosis  of  ortho- 
tic all»uiniii\iria  must  be  abandoned.  "But  even  when  everything 
SK  tns  to  point  to  orthotic  albuminuria,  I  permit  myself  to  make  the 
diagnosis  only  after  having  had  the  case  under  observation  for  at  least 
a  year,  and  after  having  rcpeatedly'eonvinced  myself  that  every  symp- 
tom of  nephritis  is  absent."  This  expression  of  von  Leube's  is  to  be 
highly  commended. 

Course.  -Thf  prno;ress  of  the  cn.?o  is  rminently  chronic.  There  are 
cmses  recorded  in  the  literature  which  have  lasted  for  twenty  years  and 
longer  (ileubner.  Ponuer).  The  ca.se  observ*  d  by  Neukirch  was  furofl 
after  five  years.  Owing  to  the  fact  that  the  appearance  of  albumin 
may  be  suspended  for  days,  weeks,  or  even  months,  makes  it  extremely 
difficult  to  decide  whether  the  case  has  terminated  definitely  or  not. 

Prognosis. — ^The  prognosis  is  absolutely  favorable.  Contradic- 
tory opinions  (Senator,  Hauser)  are  based  upon  the  observation  of  cases 
of  npphriti^  which  have  nothing  in  common  with  orthotic  albuminuria, 
except  the  p(  riodicity  of  the  albumin  excretion.  In  my  own  opinion, 
the  traojiition  of  true  orthotic  albuminuria  into,  nephritis  is  equally 
unproven.  It  b  true  that  Loeb  considers  this  transition  possible,  but 
his  opinion  is  based  upon  a  pure  hypothesis,  and  it  is  probable  that 
even  the  cases  which  appeared  to  sustain  his  hypothesis  were  in  point 
of  fact  merely  cases  of  nephritis  with  exceedingly  stealthy  onset.  Leube 
believes  that  tlie  transition  into  nephritis  is  possible  only  in  the  case  of 
"the  albuminuria  of  adolescence,"  which  he  considers  as  a  special 
group,  "  for  in  these  cases  cardiac  insufficiency  and  anaemia  color  the 
clinical  picture,  and  it  may  be  possible  that  the  persistent,  though  slight 
choking  of  the  kidney  and  imperfect  nourishment  of  the  renal  |)aren« 
chyma  may  lower  the  resistance  of  the  epithelium  against  the  irrita- 
tions which  attack  the  kidney,  and  which  under  normal  circumstances 
would  not  induce  a  nephritis.  Tn  this  way  it  is  possible  that  a  nephritis 
may  develop."  It  is  remarkable  that  individuals  suffering  with  orthotic 
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albuminuria  do  not  moro  often  develop  nephritis  when  they  are 
attacked  by  the  infectiou>  diseases,  and  cases  are  known  where  orthotic 
albuminuria  di«-';\pppar('il  just  aftfr  such  an  infection. 

Therapeutics. — A  ri^iil  differentiation  of  oiihotie  albuminuria  and 
nephritis  is  equally  important  when  we  come  to  prescribe  a  line  of  treat- 
ment. There  is  no  reason  to  order  a  child  suffering  with  orthotic  albu> 
minuria  to  be  confined  to  bed;  afaetuning  from  all  bodily  exercise  will 
have  no  other  result  than  to  temporarily  suspend  the  e?<cape  of  albumin, 
and  Hs  softn  nff  the  child  is  oner  more  upon  its  feet  fh(>  albuminuria  will 
return,  and  such  a  course  will  result  badly,  because  the  general  health 
will  suffer,  along  with  the  appetite  and  temper,  and  an  increase  in  the 
ehlorotic  symptoms.  For  the  same  reason,  the  enforcement  of  a  strictly 
milk  (lil  t  i~^  I  nnt  taindicatcd,  since  it  also  lowers  the  general  feeling  of 
"well  being,"  and  increases  the  pallor,  without  conferring  any  hrnn- 
fit  upon  the  flisT-a?^**.  The  nourishment  and  exercise  of  rhiUlren  with 
orthotic  albuminuria  shoulil  he  regulated  just  as  would  be  that  of  a 
healthy  child.  Residence  in  the  open  air  in  forest  and  mountain  climates 
is  to  be  recommended,  and  the  functions  of  the  skin  and  the  circulation 
should  be  stimulated  by  ma  and  frictions.  Gynmastics,  as  recom- 
m(>nded  by  KM.  may  Im*  tiii d.  It  is  needlrss  to  say  that  both  mental 
and  bodily  ov»>r-fatigur  slumld  be  avoidetl.  If  the  apftctitc  is  poor, 
stomachics  should  be  oniered,  and  the  preparations  of  iron  may  be 
effective.  Blaud's  ])ill  (2  to  3  pills  3  times  daily)  are  especially  efficient 
in  the  case  of  girls  suffering  with  the  "albuminuria  of  adolescence." 

H.EMAlt  lUA 

Hrpniatiiria  may  be  defined  as  the  excretion  of  urine  containing 
blood.  Its  iiiiporiance  is  pun'ly  symptomatic,  since  all  conditions  of 
either  the  excretory  or  the  conducting  apparatus,  which  may  be  at- 
tended by  hs^morrhage,  manifest  themselves  by  bloody  urine.  A  mis- 
taken diagnosis  due  to  the  admixture  of  blood  from  some  other  source 
than  the  urinary  apparatus  may  be  avoidi  d  l.y  thorf>ugh  investigation. 

According  to  the  quantity  of  the  admixture  oi  blood  the  color  nuiy 
vary  from  slightly  reddish  to  blood  red.  Only  by  microscopic  examina- 
tion can  the  diagnosis  of  hematuria  be  definitely  established,  and  the 
possibility  of  error  due  to  some  other  coloring  matter  be  eliminated. 

Anjong  the  local  causes  of  ha'uiaturia  in  infancy  are  to  be  men- 
tioned, inflammatory  diseases  of  the  kidney  (especially  scarlatinal 
ne|)hritis),  trauma,  stone,  tubcreiilo.sis,  tumors,  embolic  |)rocesses,  and 
thronibosis  of  the  renal  vein,  if  it  does  not  produce  complete  anuria. 

Furthermore,  we  have  to  remember  that  the  various  forms  of 
hiemorrluigic  diathesis  may  be  attetided  by  ha -maturia,  or  even  present 
this  as  the  sole  symptom  (renal  hiemophilia,  Senator).  This  is  true  of  a 
special  disease  of  infancy,  infantile  scurvy  (Barlow's  Disease).  A  num- 
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ber  of  casps  of  this  disease  have  been  recorded  in  which  the  hematuria 
was  the  only  symptom,  and  in  which  the  bloody  urin<-  ilisapix  ared 
promptly  under  impiDVcd  diet.  It  may  be  remarked  that  in  almost 
every  ease  of  infantile  scurvy  if  the  examination  i«  suffieiently  exhaus- 
tive, blood  rorpuscles  in  greater  or  smaller  mini  hers  will  be  found  in 
the  urine  (Hcubner).  Guthrie  haa  described  a  congenital,  hereditary, 
family  form  of  hsematuria,  which  affected  tw<^ve  membero  of  a  family, 
who  were  not  bleeders.  The  haemorrhage  appeared  in  these  persons 
especially  after  partaking  of  certain  dishes. 

Not  infrequently  it  is  difficult  to  deterniin(  the  source  of  the  blood, 
and  to  decide  whether  it  couk  s  from  the  renal  parenchyma  or  from  the 
urinary  tract.  Tn  hmmorrha^^c  from  tlie  kidneys,  unless  due  to  injury  of 
a  large  vessel,  the  blood  and  the  urine  are  intimately  mixed,  and  it  is 
rare  to  see  a  coagulum  settle  to  the  bottom  of  the  glass.  An  unerring 
sign  that  the  hemorrhage  comes  from  the  kidney  b  the  presence  of  blood- 
easts  (see  the  cut  of  sediments  from  scarlatinal  nephritis).  But  besides 
these  there  will  be  found  other  casts  and  renal  epithelium.  According 
to  Gumprechtf  fragmentation  of  the  red  blood  corpuscI(>s,  the  finding  of 
numerous  niierocytes  in  the  urine,  is  always  an  in<ncatinn  that  the 
hirmorrh:i<rr  did  not  arise  below  flic  kidney.  He  believes  that  the 
h:emorrhage  is  the  result  of  the  action  of  tiie  urea  on  the  bloo<l  plate- 
lets. According  to  Heubner,  the  presence  of  numerous  infinitesimal 
blood  corpuscles  in  the  urine  in  haemorrhagic  scarlatinal  nephritis  is  due 
to  the  impossibility  of  the  larger  cellular  elements  passing  through 
the  crural  arch. 

.Just  as  the  prognosis  in  ha^maturia  depends  upon  the  fundamental 
disease,  so  the  therapy  is  govrrnrMl  by  the  cause.  Ha-inorrhaije  from  the 
kidneys  demands  absolute  quiet,  a  diet  free  from  spiet's,  and  the  appli- 
cation of  the  ice-l)ag.  If  the  hasmorrhage  is  more  persistent,  the  internal 
apfdieation  of  gelatin,  or  the  subcutaneous  injection  of  a  2  per  cent, 
solution  of  gelatin  is  wortii  trying.  In  eases  of  renal  hiemophilia  I  saw 
the  bleeding  arrested  by  this  means.  As  a  last  resort  extirpation  of  the 
hlri'ding  kidney  may  be  attempted.  In  a  case  of  renal  hsemophilia, 
It»rael  obtained  a  cure  by  peeling  out  and  replacing  the  kidney. 

H.«MOGLOBINtTRIA 

By  ha?moglobinuria  is  meant  the  di^chargc  of  the  blood  coloring 
matter  in  the  urine.  As  a  matter  of  fact,  mcthvinoglobin  «ill  be  found 
more  often  than  ha»moglobin,  since  the  latter  soon  changes  to  methsmo- 
globin  in  urine  which  is  allowed  to  stand.  But  the  direct  discharge  of 
rnetha-moglobin  has  been  observed  (Ehrlich).  The  blood-pigment  is 
r^Tognized  by  the  spectroscope.  The  urine  may  show  every  shade 
fn>m  a  pair  rnldish  tint  to  a  rod  Riujiuiiiiy  wine  color.  The  urine  is 
albuminous  in  proportion  to  the  amount  of  hsemoglobin.    In  the  sedi- 
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mcnt  the  red  blood  corpu^Hos  are  cithfr  not  found  at  all,  or  they  aro 
in  such  small  nuinbers*  that  thoy  cannot  explain  the  prrsnue  of  the 
hsmoglobin.  The  blood  coloring  matter  is  found  frequently  in  the  form 
of  eftsts  or  amorphous  masses,  less  often  in  the  form  of  erystab.  Hyaline 
and  granular  casts,  and  crystals  of  calcium  oxalate  are  seldom  absent. 

HsDmoglobinuria  rraults  from  a  number  of  causes.  In  general  it 
is  the  effect  of  a  toxtrmia,  and  this  nm.«t  hr  accepted  as  the  explanation 
even  where  we  do  not  kiiou  the  exact  nature  of  the  toxic  process.  The 
poisons  which  cause  ha-iuuglobinuria  are  well  known, — the  chlorine 
salts,  phenol,  naphtol,  sulphuretted  hydrogen,  toluendiamin,  and  also 
the  mushroom  poison,  which  has  not  yet  been  chemically  determined. 
Passing  over  the  very  rare  form  of  congenital  ha'moglobinurias  the  hamo- 
glnhinurias  resulting  from  the  infectious  disea^os  fscarlatina.  measles, 
t  \  phoiil  fever,  erysipelas,  malaria),  and  the  so-called  paroxysmal  ha?mo- 
globiuuria  are  of  especial  interest  to  the  pediatrist.*  Among  the  infec- 
tious diseases,  aside  from  malaria,  scarlet  fever  particularly  predisposes 
to  hsemoglobinuria.  Heubner  describes  a  case  appearing  upon  the 
twentieth  day  of  the  illness  with  collapse,  dy8pn(pa,  and  great  frecjuency 
of  the  pulse.  He  attributes  the  h.^moglohinuria  to  the  action  of  the  same 
toxins  as  are  responsible  for  scarlatinal  nephritis. 

The  clinical  aspect  of  paroxysmal  haemuglobinuria  merits  a  detailed 
description,  since  it  appears  occasionally  in  infancy.  By  this  term  is 
meant  the  appearance  of  hismoglobin  or  metho^moglobin  in  the  urine 
in  paroxysm^^.  under  certain  mntlitions.  The  most  important  cause, 
if  not  the  ntily  (  au-^e  of  tliis  condition  is  cold.  This  anomaly  is  therefore 
a  typical  disease  of  cold. 

Symptomatology. — Sooner  or  later  after  exposure  (cold  bath  or 
cold  ur)  the  ehild  will  eomplun  of  malaise,  and  of  chilly  sensations. 
Typical  shaking  chills  have  been  observed.  The  tf hiikm ature  may 
remain  normal  or  it  may  rise  above  -ID*'  C.  F.).    The  cliihl  soon 

begins  ti»  complain  of  |i;iinful  micturition,  the  urim^  is  of  a  more  or  less 
red  color,  resulting  from  the  presence  of  dissolved  blood  coloring  matter. 
Other  symptoms  are  due  to  vasomotor  disturbance,  pallor  of  the 
face,  slight  cyanosis  of  the  lips  and  ears,  cold  extremities.  After  a  few 
hours  the  c  hild  begins  to  feel  better  as  a  rule,  the  quantity  of  haemo- 
globin diiiiini-^lii's.  and  after  three  or  four  pa.ssages  of  bloody  tirine  the 
normal  (puility  may  l>e  restored.  Sometimes  the  ha^mogloliinuria  is 
outlasted  by  a  slight  albuminuria.  After  severe  paroxysms  icterus  may 
appear  and  biliary  pigment  as  well  as  urobilin  and  urobilinogen  may  be 
excreted  in  the  urine.  Urobilinuria  may  be  a  symptom  of  abortive  cases 
which  do  not  progress  to  the  escape  of  blood  coloring  matter. 

Pathogenesis,  Character.  —  A  great  nianv  theories  have  been 
advanced  to  explain  the  a|)pearance  of  ha  rufiglobinuria.    They  may  be 

*Tlii*  «pMl«niio  hMBORloblauriB  of  tli«  irtwbonh  Wiockvl'i  diww,  will  b«  (pokva  of  is  raotfaar  piM*. 
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dividorl  into  two  fjroups:  tho  ono  supposes  that  the  spparation  of  the 
blood  colorinir  matter  oecurs  outside  the  general  vascular  system;  the 
other  that  it  takes  place  within  the  vessels.  Most  of  tliosje  who  main- 
tain the  firat  theory  consider  that  the  kidney  is  the  organ  in  which  the 
blood  coloring  matter  is  extracted  from  the  stroma  of  the  blood  cor> 
puscles.  The  superabundance  of  blood  in  the  kidnrys  which  precedes 
the  excretion  of  the  coloring  matter  is  said  to  be  due  to  abnormal  cir- 
culatory conditions  resulting  from  cold.  .Abnormal  quality  of  the  blood 
is  .said  to  be  a  predisposing  factor.  Another  theory  asserts  that  it  is  in 
the  bladder  alone  that  the  coloring  matter  b  extracted  by  a  urine  very 
rich  in  oxalic  acid. 

Those  who  defend  the  theory  that  the  blood  coloring  matter  is 
separated  within  the  blood  vrssris,  use  as  an  argument  in  their  support 
the  fact  that  haemoglobin  can  be  proved  to  be  present  during  the  parox- 
ysms. Some  believe  that  cold  is  the  cause  of  the  blood  dissolution; 
others  think  it  is  due  to  toxic  influences,  either  autointoxication,  or 
infection  by  toxins  from  without.  Ehrlich  believes  that  under  the 
influence  of  cold  there  |  ■oiiuccd  a  substance  which  will  dissolve  the 
blood  rorpusHes,  and  that  this  is  autolysin.  Chvostck  supgrsttHl  a 
mechanical  destruction  of  the  red  blood  corpuscles  during  the  paroxysm. 
In  the  year  1904,  Donath  and  Landstciner  succeeded  by  a  scries  of 
ingenious  experiments  in  advancing  our  understanding  of  the  character 
of  the  affection.  They  made  the  following  expcrinu  nt During  the 
interval  l>etween  the  pnro\y«;ms  of  a  hirmoglo!)ituiric  patient,  they  took 
the  blood,  kept  it  liquid  liy  oxalate  of  pota.ssiium,  and  preserveil  it  for  a 
considerable  time  in  a  cold  and  in  a  warm  state.  Hajmolysis  did  not 
api)ear.  But  when  they  cooled  the  oxalate  blood  and  then  placed  It 
in  the  incubator,  the  procera  was  followed  by  hsemolysis.  I  reviewed 
this  experiment,  and  proved  it  to  be  true.  Therefore  "the  serum  of  a 
person  with  hiemoglobinuria  contains  a  lytic  substanee  which  influences 
the  human  blood  rorptiseles.  This  lysin  cannot  be  lieiiionstraled  when 
the  hajraoglobinuric  serum  is  brought  directly  in  contact  with  its  own 
corpuscles  or  those  from  another  person,  j^ut  it  may  be  proved  if  we 
consider  that  its  influence  depends  upon  the  temperature.  *' 

Btiology. — As  already  stated  the  immediate  cause  is  cold.  Abnor- 
mal blood  conditions,  of  which  the  most  important  is  ln'reditary  syphilis, 
are  pr«*disposing  causes.  Stenipcl  found  syphilis  23  times  among  77 
carefully  investigated  cases;  i.e.,  in  29.8  per  cent.  The  same  disease 
was  found  in  Donath's  cases  in  60  per  cent.  In  three  cases  of  my  own, 
I  have  proven  hereditary  syphilis  with  certainty  in  two.  How  far  other 
constitutional  states  are  responsible  for  the  appearance  of  paroxysmal 
h»moir'"!'iri<irin  we  cannot  definitely  detiTmine. 

Course. —  The  paroxysms  as  a  rule  Inst  at  the  utmost  only  a  few 
hours,    iu  the  more  serious  cases  they  may  be  repeated  every  week, 
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especially  during;  the  colder  season,  while  warm  weather  generally 
leads  to  a  t(Mii|inrary  rare  There  are  iiulividuals  who  n-spond  tn  every 
exposure  throughout  tlieir  lives  by  a  paroxysm  of  hu>moglobinuria,  hut  on 
the  other  band  cases  have  been  tlescribed  which  recovered  after  puberty. 

The  prognoaia  so  far  aa  life  is  concerned  is  good.  Where  there  is 
hereditary  syphilis,  an  energetic  course  of  mercury  and  the  iodiiles  may 
lead  to  rernvf'ry  from  jiaroxy^nTnl  ha-moglohitiuria.  at  h»ast  in  some 
eases.  Of  the  eom|)lieating  conditions  which  Diay  lead  to  a  fatal  ter- 
mination, ne)>hritiH  hold^  the  first  place. 

Therapeutica. — First  in  importance  from  the  standpoint  of  the 
etiology  is  vigorous  antisyphilitic  treatment,  even  in  the  cases  where  the 
syphilitic  connection  has  not  been  definitely  estahlisluvl.  To  break  th<' 
parn\\  -ni  it-(  If  we  have  recourse  to  warmth,  hot  pivks.  :\nd  hot  drinks. 

Prophylaxis  nntnrally  of  the  firentest  iiiiportanee.  Individuals 
subject  lo  pHrt».\y.'.uial  luemoglobinuria  should  hi-  protecleil  from  chill- 
ing, and,  if  their  cireumstanccN  permit,  they  should  spend  the  winter 
in  a  southern  climate. 

ANATOMY  OF  THE  KIDNEYS  IN  CHlLHHs  H  »n 

Like  the  suprarenal  glands,  ihr  kidney  in  the  ik  ub4irti  is  greater  in 
proportion  to  the  body  weight  than  in  the  adult.  In  the  newborn  it  is 
as  t  to  82-100,  in  adults  as  1  to  225.  The  lobulation  shown  in  the 
fo  tu.s  is  preserved  in  the  newborn,  and  may  persist  for  a  long  time. 
While  the  renal  hilus  is  at  the  level  of  the  first  lunihar  vertebra  in  the 
adult,  in  the  newborn  it  is  oppn>itr  the  secoiul  liinihjir  vertebra.  White 
in  general  the  kidneys  extend  fnuu  the  first  to  the  fourth  lumbar  verte- 
bra, the  limits  may  vary  upward.s  as  high  as  the  twelfth  dorsal,  and 
downwards  as  low  as  the  fifth  lumbar  vertebra.  The  index  finger 
introduced  into  the  rectum  of  the  newborn  reaches  easily  to  the  lower 
pole  of  the  kidney.  Owing  to  the  presence  of  the  liver,  the  right  kidney 
i.B  pu«hed  down,  and  lies  one  half  to  one  cm.  lower  than  lhf  h  ft.  In 
infancy,  according  to  Hudijiger,  the  kidneys  are  always  siuuewlmt 
movable,  both  during  respiratory  movement,  and  by  the  finger  of  the 
examiner.  The  older  the  child  the  more  fixed  becomes  the  attachment 
of  the  kidneys  under  physiological  conditions,  and  beyond  the  age  of 
infancy  they  may  be  regarded  as  being  pretty  securely  fastened. 

EXAMINATION  OP  THE  KIDNEYS,  INSPECTION.  PERCUSSION,  PALPATION 

When  pathological  comtitions  of  the  kidneys  are  suspected  it  is 
necessary  to  examine  not  only  the  urine,  the  importance  of  which  has 

already  been  emphasized  at  the  l)cginning  of  this  chapter, but  the  body 

as  a  whole.  The  nu-thods  of  phtfficn!  f/Zii*//  '  ,  will  serve  this  purpose. 
They  should  include  not  onlv  the  examination  ihf  diseased  organ 
itaelf,  but  of  the  rest  of  the  body,  especially  the  heart,  vascular  system, 
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and  the  fundus  of  the  eye.  Some  of  the  physical  methods  of  cxamin- 
inis  the  kiilney  in  infancy  deserve  to  be  employed  more  often  than  has 
been  th<'  rii>t«»ni  hithfiio.  Thcsr  methods  arc,  besides  inspection,  pal- 
pation, and  peicus.sion,  tlic  use  of  the  X-ray,  the  cystoscopc,  the  ureteral 
catheter,  and  the  other  inetiiods  of  obtaining  the  separate  urine  from 
each  kidney.  It  is  true,  however,  that  experience  with  theee  methods 
encourages  their  use  only  in  older  children. 

The  local  inspection,  according  to  Strauss,  is  best  made  by  compar- 
ing from  behind,  one  side  with  the  other,  first  with  the  child  prone,  and 
afterwards  in  the  erect  position.  In  many  rase?  of  larjje  renal  tumor,  or 
of  hydronephrost!"!,  bulging  niay  be  detected  either  at  the  side,  behind, 
or  in  the  abdomen.  The  pn^sence  of  an  (edematous  .swelling  ur  of  red- 
tlening  of  the  skin  near  the  loins  is  of  value  for  the  diagnosis  of  inflam- 
matory processes  in  or  near  the  kidneys,  and  of  peri-,  and  paranephritic 
suppuration. 

In  regard  to  percussion  of  the  kidneys,  Stcffen  says  that  it  is  quite 
possible  in  any  child  to  detemnni'  the  percussion  limits  of  the  kidneys 
above,  below,  and  laterally,  lii  diseases  of  the  kidney,  if  daily  exami- 
nations an-  made,  and  rernrde<l  upon  the  skin  with  a  colored  pencil, 
the  variations  in  volume  (increa-se  and  decrease)  can  be  distinctly  recog- 
nized. Other  observers  believe  that  the  results  of  renal  percussion  are 
of  little  value,  and  it  is  probable  that  in  practice  the  method  is  only  use- 
ful in  so  far  as  it  controls  the  results  of  palpation. 

The  palpation  of  the  kidneys  determines  the  local  tenderness  to 
pres.sure,  changes  in  size,  position,  consistency,  and  inol)ility.  It  is 
bt7*t  ma<ie  with  both  hands  with  the  patient  in  the  dorsal  position, 
and  it  wi  ll  to  first  have  the  ImjwcIs  and  bladder  well  enijitied.  Accord- 
ing to  Israel,  the  best  attitude  in  most  cases  is  the  scrai-lateral,  in  which 
the  patient  lies  midway  between  the  dorsal  and  the  full  lateral  position, 
so  that  the  frontal  plane  of  the  body  meets  the  plane  of  the  table  at  an 
an^e  of  45  to  50  degrees.  After  the  patient  has  been  put  in  the  dorsal 
or  scmi-latoral  position,  place  the  flattened  finger  tips  immediately 
Iwiieath  tlif  last  ril),  a  little  in  front  of  the  lateral  edge  of  the  lonpissi- 
nms  dorsi,  an<l  place  the  whole  ]»alm  of  the  other  hand,  with  the  finjrers 
fully  extended,  upon  the  surface  of  the  alxloinen  so  that  the  tips  of  the 
aecond  and  third  hngers  are  beneath  the  tenth  rib.  In  this  manner, 
according  to  Israel,  by  gentle  counter  pressure  from  above  during  deep 
iDspiratlon,  one  may  even  feel  small  tumor  masses  of  the  posterior 
planr  or  th<  (onvc  x  edge  of  the  kidney  glide  down  from  beneath  the 
twelfth  rib.  In  adults,  normal  sized  kidneys  which  are  in  their  proper 
In.  ;ition  can  be  felt  only  under  the  most  favorable  conditions,  and  there 
are  probably  only  a  few  physicians  who  an  al»lt  to  palpate,  as  Israel 
<Ioes,  the  lower  pole  of  any  normal  kidney.  In  the  ease  of  children  the 
conditions  are  more  favorable  since  the  kidneys  extend  lower  towards 
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the  pelvis,  and  this  is  particularly  true  in  regard  to  the  babe.  In  babiee 
of  leas  thsn  three  months,  Kndpfelmacber  recommends  rectal  palpation. 
*'The  procedure  is  as  follows: — Place  the  left  hand  near  the  loins,  and 

press  lightly  with  the  slightly  bent  fingers  upon  the  muscleg  during 
tlir  iiil  roduction  of  the  well  greased  ind(»\  fintjer  into  the  reetutn.  Ac- 
eoniing  to  the  aj.'(  .  ami  ihi'  sizo  an«l  jfO'^innu  of  the  sigmoid  flexure,  one 
will  sueeeed  in  palpating  one  or  both  ividneys.  "  It  is  generally  easier 
to  paljmte  the  right  than  the  left  kidney,  owing  to  its  lower  position  on 
the  right  side.  By  this  method  the  lower  third  or  half  of  the  kidney 
may  be  explored  by  the  finger.  The  flr^r-al  or  semi-lateral  position 
should  I'f*  .T*«iimrfl  by  the  rhi'd.  or  if  the  belly  is  too  ri^ifl.  it  may  be 
done  in  the  warm  bath  or  under  nareosis.  \A  hile  using  ir.cthod, 
it  iij  possible  to  confirm  the  observation  of  Hudinger.  Israel,  Lit  ten, 
Wolkow,  and  others  that  the  kidney  under  physiological  conditions, 
moves  with  the  respiration. 

ANOMALIES  OF  THE  KIDNEYS 

Anomalies  nf  the  kidneys  include  eom|)h'tf'  al>sence  of  one  or  both 
kidneys,  liisturbaiicei-i  in  the  frontal  development,  or  else  deviations 
from  the  normal  position  (Alsberg). 

Ahtenee  of  the  kidneus  is  generally  accompanied  by  other  serious 
deformities  (Zaufal).  Hochsinui  i  !ia>  described  congenital  absence  of 
the  whole  urinary  system,  cond)ined  with  total  lack  of  li^iuor  amnii. 
In  this  case  the  suprarenal  glands  were  |)res(  nt,  and  the  sexual  nr<rans 
perfectly  normal.  A  serioua  deformity  of  this  kind  raises  the  question 
of  how  far  the  kidney  is  necessary  to  tife  during  the  foetal  sta^.  Schelb's 
observation  of  a  female  fcDtus  seven  months  old,  proved  that  Intrar 
uterine  ilevrlopment  of  a  foetus  is  possible  notwithstanding  the  absence 
of  both  kidneys.  The  fa^tus  seen  by  him  lived  for  ten  minutes  after 
delivery  in  i^pitr  nf  the  serious  defftrnjity. 

Unilateral  ilefect  of  the  kitlney,  according  to  Klebjs,  generally 
occurs  in  the  left  kidney.  On  the  whole,  most  renal  deformities  occur 
on  the  left  side,  a  fact  which  this  author  explains  by  declaring  that  the 
8i)iral  rotation  of  the  body  is  an  important  causal  factor.  According  to 
Ballowitz,  one-sid<"d  defect  of  the  ki«lney  is  often  combined  with  :inr>m- 
alies  of  the  Miilleriaii  ducts,  and  hyperplasia  of  the  kidney  is  i>fit  n 
accompanied  by  disturbances  of  the  other  parts  of  the  genito-urinaiy 
apparatus  anatomically  essential.  I  ly  per^dasia  of  one  kidney  is  generally 
conditioned  upon  hypoplasia  of  the  other.  Persistence  of  the  fcetal 
lobulation,  the  "reni<  uli,  "  is  not  to  be  regarded  as  a  deformity;  it  will 
not  infrequently  be  found  even  in  adults-. 

M ult i-jnrrnatinn  of  the  ki<l>iei/fs  is  of  the  utmost  rarity.  The  finding 
of  two  kidneys  upon  one  side  hm  been  described  by  Klebs.  Somewhut 
more  frequent  is  the  h4>r9eahoe  kidney,  resulting  from  fusion  of  the  two 
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kidneys  cithrr  at  the  upper  or  the  lower  pole,  or  more  rarely  at  the  hilum. 
The  horseshoe  kidney  is  as  a  rule  abnormal  in  location. 

Changes  in  the  sit  nation  of  the  kidneys  may  be  either  congenital  or 
acquired.  Dystopia  affects  in  most  cases  the  left  kidney,  who.se  position 
may  vary  from  the  lowest  part  of  the  .small  pelvis  to  the  fourth  lumbar 
vertebra.  Lobulation  of  such  congenitally  misplaced  kidneys  is  as  a 
rule,  .strongly  accentuated.  Contrary  to  the  condition  found  in  acquired 
dislocations,  the  ureter  is  not  twisted.  The  blood  supply  is  often  derived 
from  several  renal  vessels  of  abnormal  origin.  According  to  Zenker,  the 
common  dystopia  is  simply  a  lower 
position  of  the  left  kindey,  with  dis- 
placement towards  the  middle  line. 
The  direction  of  the  hilum  is  to  the 
front  and  upwards.  The  suprarenal 
gland  is  in  its  usual  location. 

A  case  of  crossed  dystopia  of  the 
kidney  with  change  of  situation  of  the 
sexual  organs,  has  been  described  by 
Schumacher. 

Dystopia  of  the  kidney  is  percept- 
ible as  a  tumor,  and  the  anomaly  has 
some  clinical  imjjortance  owing  to  the 
fact  that  it  may  be  confounded  with 
other  tumors  of  the  false  pelvis,  with 
undescended  testicles  with  swollen 
glands,  with  fecal  concretions,  etc. 
Moreover,  the  differential  diagnosis 
from  intussusception  and  appendicitis 
has  in  many  eases  to  be  considered. 
Under  these  conditions  palpation  may 
become  of  decisive  inqxjrtance  to  i>y«u>pu  of  the  left  ludoey.  F<n*i  iobui»t«iB. 
establish  the  <liagnosis.   The  anomaly 

may  be  attended  in  older  children  by  pains  localized  near  the  ilium  and 
radiating  into  the  extremities,  or  it  may  cause  frequent  micturition.  In 
certain  circumstances,  pressure  of  the  ureter  against  the  ilium  may  be  fol- 
lowed by  the  formation  of  "a  "  water-bag  kidney"  (hydronephrosis,  Schott), 
the  practical  importance  of  which  has  been  pointed  out  by  Billroth. 

The  formation  of  a  purulent  sac  in  the  mislocatcd  kidney  has  also 
been  describt»d.  It  is  said  that  this  will  predispose  to  fixation  of  the 
sigmoid  flexure.  The  assertion  that  congenitally  dislocated  kidneys 
are  not  movable  is  not  exactly  true,  since  in  i.solatcd  cases  abnormal 
mobility  of  dystopic  kidneys  has  been  observed  (Gruber).  But  it  is 
true  that  abnormal  mobility  is  not  a  sign  of  congenital  dislocation  of 
the  kidney,  as  has  been  stated  by  Knopfelmacher. 


48 


THE  DISEASES  OF  CHILDREN 


FLOATING  KIDNEV 

The  kidnry  nn'lrr  physiolo-jici!  coiulition-^  sliiilitly  niovnlth'.  so 
that  the  (.lislinelion  U'tween  {mthological  ami  |;liysi«jlu)4ieal  nH»l)i!ii\ 
may  not  be  perfectly  distinct.  The  anomaly  may  without  doubt  Ix- 
congenital,  as  U  proven  by  the  observations  of  Chamney,  Hodlmoser, 
and  Phillipps.  (The  last  was  a  baby  six  weeks  old,  whose  kidney  was 
extremely  movable.)  If  congenital,  th*-  anomaly  i^  the  nsult  of  ana- 
tomical peculiarities  of  the  mesentery  and  of  ihe  renal  h!oo*l  \  t  >>rl!i, 
and  according  to  Orth.  anatomical  peeuliariti«'s  of  the  mesentery  pre- 
dic^poHC  to  the  development  of  the  acquired  form. 

Symptoms. — While  congenital  disloeated  kidney  is  usually  situated 
on  the  left  .side,  unilateral  floating  kidney  is  generally  on  the  right. 
The  reports  of  Kuttner.  Comby,  Hollederer,  Kn')|ifelmaeher,  Blum, 
and  others  have  shown  that  floating  kidney  is  nothing  like  as  rare  in 
infancy  as  was  once  supposed.  Girls  are  more  fre<|uently  afl^eeted  than 
boyfj.  It  may  exist  without  any  symptoms,  its  discovery  being  niade 
accidentally  in  the  course  of  an  examination  for  some  other  condition. 
There  may  be  a  feeling  of  pressure  and  heaviness,  dyspeptic  eonditioms. 
attacks  of  pain,  appearing  especially  where  the  abdomen  is  subject(«d 
to  jar,  and  radiating  into  the  extroniitip^.  However,  th*  syrTif»tnms 
are  not  pathognomonic  of  floating  kidney  alone,  since  the  latter  is  itself 
frequently  but  one  phase  of  a  general  splanchnoptosis.  Those  violent 
paroxysms  of  pain  which  are  <lue  to  torsion  of  a  floating  kidney,  and 
which  may  lead  to  collapse  and  fainting,  seem  to  be  rare  in  infancy. 

The  diagnosis  of  floating  kidney  is  made  by  palpaticm.  It  can  be 
certninly  establishe<l  only  when  we  ran  detect  a  n)0vable,  smooth,  oval 
or  kidney-sha|)ed  tuiuui,  easily  replaced  into  its  normal  position.  The 
differential  diagnosis  reciuires  ruling  out  of  the  same  conditions  as  in 
dystopia  of  the  kidney. 

The  treatment  is  local  and  general.  .\ft<'r  the  kidney  has  Imh-h 
replaced  it  must  be  retained  in  its  normal  position  by  means  of  suitabh* 
bandages.  In  the  more  scvrrc  rases,  nephropexy  may  he  rcrpiiti  d. 
Ucgidation  of  the  intestinal  action,  and  in  the  case  of  aiueniic,  weak 
individuals,  the  improvement  of  the  general  health  by  appropriate  diet 
and  the  use  of  iron  tonics  will  be  of  service. 

NEPHRITIS 

A  rational  classification  of  the  various  types  of  nephritis  should  be 
based  upon  its  etiology  (Freidrieh  Mtlller,*  Ponfiek).   This  method  of 

*Fy*idricli  Itallcr  My*-— "Sinw  tlie  tenn  iMiiliritU  ew>  «nly  \m  trknutated  by  "inSkAOiMtoii  «f  th» 
Udmya"  ihi*  ilpsisnatiDii  !<hr>ul(l  )><•  nppl>r<t  Me)u*j«nely  !<•  ai  rr"-uirtp<i  irroup  of  nnal  affection*,  not  Miarply 
limitMli  MmI  not  lo  i)i<i<<>  fornii  »)iirii  >rr  pfe-wnlwiitly  ilc'c<>neni( ivp  in  cluincter.  In  m  concvplion  of 
iif>pl>riti«  ftro  to  \ie  inrliKlfsl  not  only  t\ir  many  Iyp«"  of  .li^'mlcr  whirh  iM-lonc  lo  i\,r  xrotip  of  B-isrVf - 
*ai«e«,  hill  ats«i  tUe  a'M>nil>nc  »n<l  liirnintot-fiiou.  .iippuraf ion".  Thp  Irrm  UnelilV  ili-'rfc'.r  ha"  lo.'  i-  i.rifuinl 
"jcntficance  of  n  rpnni  ■ii'*rn'H'  fi^'^^vr^pif'  '"^-^  ^  ^  fs'-fprtf^a  ^»sk!  aUiiinimiiria.  hul  a  ro'Wrr  anvi  tti^>ri*  offt^ritv**  itaimi* 
lia.  nr>t  yrf  S«-n  foiiti'l  f    r<  ii:  i      i      I'       il  I  ilu  r,  (  r,  Ik  li^ttcr  to  ahsoilon  the  term  ati-l  to  a  ct»l- 

ieciive  tunia  (or  iIm  iitflAinmatory  an  wpII  ax  ihr  tlri{<'nrrailve  itiitefesea  of  Ute  ludDrya  tbc  luunc  "DcphroNS." 
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considering  Brigbt's  disease  is  cerUunly  desirable  in  infancy,  since, 
because  of  its  dopcmlcncc  upon  particular  infections  and  intoxications, 
froqupnt  at  this  age,  the  disease  will  in  most  cases  exhibit  a  tolerably 
characteristic  urinary  analysis.  But  it  is  ntn'cssary  to  emphasize  the 
fart  that  a  coinpiete  etiological  classilicalion  is  not  yet  possible  because 
the  etiology  of  th(!  so-called  chronic  parenchymatous  nephritis  is  often 
obscure,  its  origin  cryptogenetic,  as  in  the  case  in  adliits. 

It  is  therefore  necessary  still  to  cling,  at  least  in  the  main  part,  to 
the  division  of  chronic  diseases  which  has  come  down  to  us  from  Wagner, 
and  which  has  been  atlopted  by  Heubner. 

In  reference  to  the  postulate  of  Poufick,  and  in  order  to  provide  a 
classificatinn  in  which  the  etiolof;y  and  clinical  Mnatoniy  are  as  dnsely 
rfhiti'i]  as  possible,  we  shall  separate  the  <iiscu>sir.u  of  the  nephritis  of 
iufants  from  that  of  older  children.  In  this  way  the  etioUigical  impor- 
tance of  previous  disease  will  be  recognized  at  least  in  part.  Thus  in  older 
children  the  development  of  Bright's  disease  is  pre-eminently  influenced 
by  th<>  infectious  diseases  (especially  scarlet  fever  and  diphtheria),  wlule 
in  infancy  the  gastro-intestinal  disorders  are  the  predominant  causal 
factor.  Recent  researches  have  taught  us  that  the  renal  affections 
resnltint:  from  congenital  syphilis  form  a  group  whose  pathological 
anatomy  is  fairly  distinct,  and  we  are  entitled  to  hope  that  the  more 
perfect  we  make  our  cxaniiuations  and  the  more  carefully  we  trace 
the  causal  factors,  the  smaller  will  be  the  number  of  eases  whose  eti- 
ology we  cannot  explain.  Meanwhile  we  are  forced  to  be  content  with 
a  classification  which  is  perfect  neither  from  the  standpoint  of  etiology 
nor  from  that  of  pathological  anatomy. 

CLASBIPICATION 

I.  Ne|ilizitw  of  infMiey: 

1.  Of  gaBtro-int€«tin;i1  origin 

2.  Due  to  other  infectiotui  and  intoxication.s,  und  the  .so-cuUed  primary  nephritis. 

3.  Due  to  ooogpiutal  lyplulifl. 

4.  Co&tnetad  kidney. 

H.  Nepliritii  cf  older  ehildi^n : 

1.  Aeut«  nephritis 

(ii)  ScurLiI  iii:i! 

(b)  Diphtheritic 

(e)  Dm  to  other  iofeetioDB  or  intoxicatioDs,  wad  of  unknown  tUStAoff, 

2.  Chronic  nephritb. 

(a)  Chronic  Bright Dist-iv  'stMoinl  -tage,  large  wrhlte  kidney). 

(b)  Contracted  kidney  (granular  atrophy). 

(c)  Chronic  hemorrhagic  nephritis  (Wagner). 

mO  Diiutifful  foriiH  (Heubner). 

■'  I  Amyloid  kidney. 

3.  iSuppurative  nephritis. 
IV— I 
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I.  NEPHRITIS  OF  IKPANCT 

The  course  of  nephritis  in  infsney  is  frequently  not  attended  by 

any  conspicuous  symptoms,  and  it  may  be  only  by  the  examination  of 
the  urine,  which  is  ofti-n  neglected  in  these  little  patients  because  of  a 
fancied  difficulty  in  ohtnitiing  it,  that  the  damage  to  the  kidtieys  is  dis- 
covered. This  fancied  difficulty  and  the  neglect  of  urinary  examination 
is  responsible  for  the  fact  that  the  investigation  of  the  etiology,  clinical 
course  and  pathology  of  infantile  nephritis  b  still  so  meagre.  Acute 
nephritis  is  the  most  common  form,  but  transition  into  the  more  chronic 
types  is  !ilsn  «orn.  It  is'  of  inipnrtnnre  in  diaL'nn>is  to  remenjb«-r  t)i:it  it 
is  not  en(>ui:li  in  cxaniiiic  the  urine  for  albumiii,  but  always  to  fxaiuine 
the  sediment  untler  the  microscope,  since  in  no  small  proportion  of  the 
cases  renal  casts  will  be  found  even  where  there  is  no  albumin  present. 
And  it  is  certainly  true  that  even  a  microscopic  examination  may  not 
prove  the  absence  of  disease  in  the  kidneys,  because  post-mortem  dis- 
srcttnns  have  demonstrated  serious  alterations  both  in  the  parenehy?na 
and  the  intestinal  tissue  of  the  kiihu  ys,  when  during  bfetln  re  had  In  en 
no  sign  of  pathological  elmnges  in  ihe  urine.  We  arc  espeeiuUy  in- 
debted to  Cassel  for  having  pointed  out  these  facts  in  infancy. 

1.  Of  G(i*tro-iniestinal  Oriffin 

Kjelberg  in  1870,  in  examining  143  eases  of  "intestinal  catarrh" 
found  albumin,  easts,  and  round  rcUs  in  the  urine  in  40. Sf)  per  cent. 
TTis  statement^  liave  sinee  been  fully  confirmed  ami  more  cfirefnlly 
analyzed  by  many  writers,  amongst  whom  are  Baginsky,  Birnhard 
and  Felsenthal,  Cserny  and  Moeer,  Epstdn,  Heubner,  Hirschsprung, 
Hoffsten,  Parrot,  and  Widerhofer.  Simmonds  was  the  only  one  who 
believed  that  the  cause  of  the  renal  trouble  was  not  the  "gastro-intes- 
tinal  catarrh"  j)er  se.  but  the  suppuration  of  the  renal  (lelvis  which  often 
appears  as  a  complication  of  the  catarrh.  Czerny  and  Moser  formerly 
considered  that  the  uranalysis  was  the  most  important  clinical  expedient 
to  distinguish  a  gastro-enteritis  from  a  simple  dyspepsia,  since  it  was 
then  believed  that  the  latter  never  led  to  albuminuria  or  other  patho- 
logical changes  in  the  urine. 

We  know  to-day.  however,  that  any  disease  of  the  f*a-tro-iiitestinal 
tract,  whether  attended  by  fever  or  not,  even  a  simple  (lysj)epsia,  may 
in  infancy  lead  to  albuminuria,  whose  presence  alone,  it  i.H  true,  does  not 
necessarily  mean  a  pathological  change  in  the  renal  rttnicturc.  This 
opinion  is  shared  by  Czemy  and  Keller,  who  emphasize  the  fact  that 
even  the  most  irisignitieant  ilys[)epsia  in  babies  a  few  weeks  old  and 
nursed  at  the  breast,  may  be  attended  by  derided  albuminuria. 

Among  the  gastro-inlestinal  diseases  the  intestinal  catarrh  and 
enteritis  of  Wlderhofer's  claMiAcation  seem  to  be  the  principal  causes 
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of  renal  fliaeaae.  Epateln  eon&iden  that  albuminuria  is  the  most 
important  symptom  of  cholera  infantum.  According  to  him  it  appears 
within  24-48  hours  after  the  onset  of  the  diarrhoea,  increases  with  the 

diminution  in  the  amount  of  the  urine  which  is  peculiar  to  the  disease, 
and  attains  its  highest  point  at  the  acme  of  the  aflFcction. 

Symptomatology. — Duriii^j;  the  acute  stai^ps  the  symptoms  of  renal 
disorder  are  obocmed  by  those  of  ihe  diarrhijeal  disease,  and  the  former 
are  only  discovered  by  the  result  of  a  uranalysis.  The  urine  may  contain 
more  or  less  albumin,  casts,  renal  epithelium,  and  red  and  white  blood 
corpuscles.  It  is  only  in  severe  cases  that  the  urine  appears  red  to 
mere  inspection.  If  ilenth  occurs  during  the  acute  stage  of  the  gastro- 
intestinal disorder  with  symptoms  referred  to  the  nervous  system, 
eonvtilsions  or  coma,  it  may  \yv  iiripossihle  to  say  whether  or  not  those 
symptoms  wore  ura'niic  Tlic  liyilroci'idmloid  state  ( Widerhofer), 
and  the  serious  typhoi«l  fondition  which  may  appear  after  the  subsi- 
dence of  the  acute  paroxysm,  are  probably  of  uraimic  origin,  just  as  is 
the  case  in  the  cholera  of  adults,  but  it  must  be  admitted  that  this  is  not 
always  true  of  the  typhoid  symptoms. 

In  some  caises,  after  the  intestinal  symptoms  have  subsided,  the 
only  indication  that  points  to  nephritis  is  that  the  child  does  not  rally, 
but  <r\vf^  the  impression  of  beinjij  still  seriously  ill,  and  this  is  only 
e\[iIaiiM  «|  when  the  urine  is  examined.  In  other  cases  the  appoarant  o  of 
a'tiema  points  to  the  kidneys  as  the  seat  of  trouble.  Tlie  fai-e  l>ecomes 
gradually  i)ale,  waxen  and  bloated,  the  cedcma  spreads  to  the  extremi- 
ties, and  may  develop  into  a  general  anasarca.  The  urinary  excretion 
becomes  scanty,  or  there  may  be  complete  anuria,  and  if  the  urine  is 
pas-r  l  iii»on  the  diaper  this  may  look  as  if  it  had  been  soaked  with  a 
blo<ui-stainc(i  nuiil.  Rapid  pulse,  hii^hi  r  tomperaturo,  and  .<lii;h1  dysp- 
T)<Tn  may  i-omplctr  the  pirturo.  Vomit inu,  onnvulsions,  anil  somnolence 
iutli<  ale  ilie  onset  nf  ura  inic  intoxication.  On  palpation,  the  kidneys 
often  seem  to  be  enlarged  and  tender  to  pressure. 

The  irdema  of  infancy  requires  a  short  discussion.  At  this  age  it 
does  not  always  indicate  an  anatomical  renal  disease.  Although  this 
i-  ^.'nietimes  true  of  adults,  it  is  deserving  of  emphasis  that  in  babies 
the  idiopathic  redema  without  the  apiiearanof  of  pathogenic  elements 
it)  th«'  urine,  contrary  to  the  tondotjoy  of  later  life,  is  relative  ly  a  rnmmon 
condition.  Wagnor  drew  attention  to  this  fact  in  IS.S7,  and  it  has  since 
then  been  coniirmed  by  the  further  observations  of  Hutinel,  Cassel, 
and  Stdltaner.  This  disturbance  has  been  attributed  to  diseases  of  the 
heart,  of  the  vessels,  to  cachexia,  and  to  toxins.  In  a  case  which  came 
to  autopsy,  Ludwig  F.  Meyer  was  able  to  exclude  any  anatomical  dis- 
ease of  the  kidneys  by  a  thorough  histological  examination.  Hutinel 
ha.s  insisted  upon  the  p:rrat  iiiipfirtance  of  thi'  ordinary  sodium  ohlnride 
of  the  food  in  coauection  with  the  appearance  of  the  idiopathic  ODdema. 
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The  increase  in  the  cedema  when  the  amount  of  salt  is  iocrea.'-ed  corrc- 
sf>on(is  with  ihr  ilccnvise  which  follows  th«>  rcihiftion  \n  the  r}i!r)ri<i('. 
Tlx'  j) ho.-]) halite  and  liie  uUur  nuuilive  sails  iiave  tlie  same  intiuenee 
(Lull wig  F.  Meyer).  We  are  obliged  to  admit  without  res-erve  the  cor- 
rectness of  the  theory  established  by  Bartcls  and  others  that  the  appear^ 
ance  and  increase  of  (sdema  is  in  proportion  to  the  diminution  in  the 
quantity  of  the  urine.  This  decrease  may  be  either  the  eause  or  the 
conseqiience  of  the  redfrna  Both  jiossibilities  must  W  ailniittf'd  {F. 
Muller).  Acconiing  to  Stoltzner  i\  is  inijmssible  to  j-seape  die  supposi- 
tion of  a  lesion  of  the  capillary  walls  to  explain  the  u'dema.  This  opinion 
is  strengthened  by  the  beautiful  experiments  of  Heineeke  who  produced 
cedema  in  animals  by  injecting  small  quantities  of  l)lood  serum  talcen 
from  animals  sulferini;  with  oedema  due  to  tin  nr  tion  of  metallic  poisons. 
It  is  also  possible  tliat  the  mlema  may  be  the  result  of  functional  dis- 
turbance of  the  organs  which  orilinarily  take  care  of  the  elimination  of 
the  H&\ts.  Thb  is  the  function  of  the  epithelium  of  the  urinary  tracts. 
If  these  epithelial  eells  are  so  damaged  by  a  certain  percentage  of  salt  in 
the  blood,  that  they  become  unfit  for  tin  ir  duty,  tht  result  is  an  over- 
charge of  the  blood  with  salt,  which  will  !»  dix  hnr^'id  into  the  tissues 
and  produr'f  'mi  M'<!i'niM  1>v  carryini;  thp  water  with  it  (L.  F.  Meyer). 

Pathological  Anatomy  and  Pathogenesis. — Kjelberg  and  Hirsch- 
sprung describe  the  pathological  changes  in  the  nephritis  of  gastro- 
intestinal diseases  as  follows: — Alterations  in  the  renal  parenchyma, 
high-grade  fatty  degeneration  of  the  epithelium  of  t!u*  convoluted 
tubules,  turbid  swelling  of  the  opitholitim  of  llie  tubuli  recti.  Kpstein. 
Czerny  and  Mnsf-r  also  fcuiud  alterations  in  ttic  convnhitrf}  ttihulpH: — 
"the  epithelial  ceils  of  the  tubuli  contorti  are  greatly  eiiiargid,  the 
protoplasm  is  granular,  the  nuclei  are  susceptible  of  being  slightly 
stained,  the  Malpighian  corpuscles  and  the  tubuli  recti  are  sharply  diiu 
tinguished  from  the  disr.iscd  tuljuli  contorti  by  an  intensive  color." 
In  some  cnsfs  rzcrny  and  Moser  found  areas  of  infiltration  in  the  icnal 
cortex,  consisting  of  round  ce!l«  or  of  red  blond  corpuscles,  Init  tliry 
never  found  any  diffuse  inhli ration.  Microorganisms  were  found  in 
the  exudate  and  many  of  the  blood  vessels  were  completely  filled  nith 
them.  In  cases  complicated  by  venous  thrombosis  the  relation  of  this 
complication  to  bacterial  emboli  was  established  by  Czemy  and  Moser. 

The  re?iiHs-  nf  thr  fxnmiiintions  of  Czerny  ami  Mnscr  permit  us  to 
divide  the  h:rniat«tg<  iiou.s  nephritis  due  to  gastro-iritestinal  diseases  into 
two  forms:  one  dependent  upon  bacterial  embolism,  the  other  the  result 
of  toxins.  A  bacteriological  examination  of  the  blood  will  be  of  service 
in  enabling  us  to  make  the  differential  diagnosis  between  the  two. 

Diagnosis* — The  diagnosis  can  be  established  only  by  examina^ 
tion  of  the  urine.  Tf  we  wisli  tf>  avoid  the  use  nf  llu  f  alhrtor  in  children, 
we  may  make  use  of  the  cone  devised  by  Erlenuieyer,  fastened  in  place 
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by  means  of  adheflive  plaster.  Catheterisalion  is  a  method  e&aily 
practiced^  and  provided  proper  asepeis  is  observed  it  is  Free  from  any 

danger  (Hirschsprung).  Englisch  has  devised  a  catheter  for  use  in  in- 
fants with  shorter  tip  and  slighter  curve. 

The  differential  diagnosis  fronj  cystitis  may  tx'  difficult  because 
this  condition  is  often  a  complication  of  the  gastro-intestinal  diseases 
of  infancy  (see  chapter  on  c^tKis). 

Among  the  clinical  symptoms  is  to  be  mentioned  cedcma,  which 
is  a  valuable  diagnostic  sign,  even  though  it  docs  not  absolutely  prove 
the  existence  of  nephritis,  ronvulsion?,  Hebility,  low  spirits,  vomit- 
ing arc  .all  too  ambiguous  to  wairanl  their  acceptance  a.s  pathognomonic 
of  a  urscmic  intoxication.  But  Pulitzer  considers  that  elevation  of  the 
fontanelte,  with  marked  resistenee  and  incompressibility,  a  valuaUe 
SAgn  of  nephritis,  and  mentions  also  convulsions,  sighing  and  vomit- 
ing. With  reference  to  the  fundus  of  the  eye  the  literature  is  not  exten- 
Mve  enough  to  enable  us  to  draw  any  definite  conclusions. 

Course  and  Prognosis. — The  renal  symptoms  may  disappear  along 
with  the  intestinal  disturbance,  or  they  may  persist  for  a  little  longer. 
The  cases  in  which  the  improvement  in  renal  and  intestinal  symptoms 
is  simultaneous  seem  to  be  those  which  result  from  toxins.  The  cases 
whi(  h  persist  after  the  intestines  are  wdl  appear  to  be  due  to  infection^ 
but  this  is  not  true  of  every  case. 

Chronic  nephritis  may  develop  in  any  case,  but  conspicuou.-^  symp- 
toms may  not  be  present,  and  frequently  the  only  diagnostic  sign  will 
be  found  in  the  examination  of  the  urine.  According  to  Heubner  exten- 
wve  hydrops  is  especially  rare  in  the  chronic  cases. 

In  one  of  my  own  ra^es  of  nephritis  due  to  enteritis,  hydrops  per- 
sisted for  over  a  year  in  varying  degree,  until  finally  a  cure  was  effected. 

It  has  been  definitely  proven  that  in  the  acute  stage,  death  may 
occur  from  unenda,  but  owing  to  the  meagre  number  of  efinieal  and 
histological  reports  we  cannot  determine  whether  this  is  very  frequent 
or  not.  The  purely  dintcal  answer  to  this  question  is  difficult  because 
the  very  symptoms,  which  are  considered  to  be  ura-mic.  often  admit 
of  .■mother  ei.[»l;ination.  .\«  has  already  been  stated,  the  prognnsis  in 
the  acute  cases  is  not  unfavorable,  and  even  in  tiie  chronic  form  recovery 
may  take  place  even  after  several  years.  The  prognosis  is  influenced  not 
only  by  the  severity  of  the  symptoms,  but  also  by  the  condition  of  the 
child's  n  utrition.  The  judgment  of  t  he  child's  prospects  ts  decidedly  influ- 
enced by  the  proper  or  improper  character  of  the  previoH«  nutriment 

A  .serious  complication,  .mil  one  which  endangers  life,  is  the  oceur- 
reuce  of  thrombosis  oj  the  veins.  In  some  cases  this  accident  is  manifested 
by  the  sudden  appearance  of  blood  in  the  urine,  but  in  other  eases  it 
may  be  followed  by  complete  suppresdon  of  the  urine.  Palpation  gen- 
erally shows  marked  enlargement  of  the  kidneys.    Fr&hwald  has  de- 
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Bcribed  thromboflis  of  both  renal  veins,  without  previous  renal  disease, 
and  consecutive  infarction  of  both  kidneys,  as  a  complication  of  cholera 
infantum.  The  ca.«c  was  one  of  typical  enteric  catarrh,  in  wliich  a  dis- 
charge of  alnin<5t  purr  hlnofj  suHdonly  app^-arod.  Tho  autoiisy  '^how^d  a 
marantic  thronilxxis  <>f  Ixith  r< nal  voin*!,  with  coiistcutivc  infari'tion  of 
the  renal  tissue.    The  kiiineyti  were  enlarged,  to  four  or  the  times  the 

normal  aise. 

Therapeutics. — Proper  feeding  is  of  the  utmost  importance.  Good 

hreast-milk  .stands  at  the  head  of  the  list,  and  if  this  cannot  be  obtain(>d 
pure  cow'.s  milk  should  l/c  civen.  Whcr<'  tlien^  i«  repugnance  to  ilic 
milk,  it  in  someiiuie!?  muie  willingly  taken  raw.  .Ariilicial  food  prepara- 
tions rich  in  salt  (as  Leibig's  beef,  Kufeke,  Theinhardt)  should  be  avoided 
in  order  to  prevent  the  tendency  to  oedema,  or  to  assist  in  its  removal 
if  it  is  already  present.  The  use  of  hot  packs  is  to  be  recommended. 
The  child  is  i)ut  into  a  bath  at  39-40^.  (102.2''- 104°  F.).  remain.^  there 
for  nboiit  ten  minutes,  and  i.s  then  wranpff!  in  a  wet  >]u-vt  and  a  woolen 
blanket  in  such  a  manner  that  the  head  alone  remains  free.  If  there  is 
great  weakness  a  dry  linen  or  woolen  covering  is  used  instead  of  the 
moist  pack.  The  child  remains  in  the  pack  for  30  to  30  minutes  after 
the  ^kiIl  lit  uins  to  act,  and  perspiration  is  favond  by  the  free  admin- 
istration of  hot  teas.  The  child  mu.st  be  watched  very  carefidly  during 
the  process,  and  any  tendency  to  riil1;ip><'  i?^  met  by  the  adniinistratifsn 
of  camphor  subcutaneouijiy.  The  hot  pack  should  not  be  used  oflener 
than  once  a  day,  because  it  is  not  without  decided  depressing  effects. 
If  the  pack  does  not  produce  sweating,  pilocarpine  should  be  given 
internally  (pilocarpine  0.02  Gm.  (|  gr.)  aqun  50  c.c.  (If  oz.).  Give 
10  c.c.  (2}  dr.)  at  the  beginning  of  th"  pr\^k  In  case  there  i.s  great 
decrea.se  in  the  quantity  of  urine,  or  if  uramic  symptoms  evidence 
themselves,  hot  poultices  should  be  applied  over  the  region  of  the 
kidneys.  The  sox^ereign  remedy  for  unemia  is  blood  letting  (see  thera- 
peutics of  seariatinal  nephritis). 

2.  Nephritis  due  to  other  Infrrh'/w^  avfl  Intoxicatiom,  and  the  w-called 

The  number  of  cases  of  nephritis  from  the  above  causes  is  not  as 
large  as  those  due  to  gastro-intestinal  diseases.  It  is  unusual  to  meet 
with  scarlatina]  nephritis  in  early  infancy,  because  children  of  this  age 
are  comparatively  Immune  to  scarlet  fever.  "We  find  this  afTection  more 
oft (11  in  connection  with  other  exjinthemata,  such  as  varicella,  and  as  a 
complication  of  pneumonia.  Inflammations  of  the  kidiirv!^  are  also 
seen  resulting  from  meningitis,  erysipelas,  angina,  pyanua,  tetanias 
neonatorum,  impetigo  contagiosa,  aphthous  stomatitis,  and  general- 
ised ecsema  (one  of  the  most  severe  cases  of  nephritis  which  has  come 
under  my  observation  in  an  infant  appeared  in  connection  with  a  strep- 
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tococcus  catarrh).  Heubner  dwells  upon  the  frequency  of  nephritis 
in  infantile  scurvy.  The  nephritis  b  usually  hemorrhagic  in  character^ 
and  its  cure  if*  ofTocted  along  with  the  casual  coiitiition  by  suitable  dietetic 
treatment.  Infants  are  more  easily  attacked  by  nephritis  than  are 
adults  in  consequence  of  the  external  u.«e  of  toxic  substances,  such  as 
iodine,  tar, styrax,  etc.,  !ui<i  such  appUcatioii  mi{rht  therefore  to  be  made 
only  when  the  condition  of  the  urine  can  be  watched,  and  the  presence 
of  albumin  and  casts  promptly  detected. 

Besides  the  forms  of  nephritis  whose  etiology  is  pretty  definite,  in 
spite  of  the  fact  that  neither  their  clinical  nor  tlieir  pathological  history 
has  been  perfectly  studied,  there  are  others  which  appear  without  any 
definite  pi creflinp  cause.  The^e  are  called  ncuXe  "primary"  nephritis. 
The  trt'atuH'nt  of  those  cases  corrcsjionds  to  that  which  has  been  ad- 
vised in  the  other  forms  which  have  already  been  discussed. 

3.  NephritU  dtte  to  Ccngerdial  SffphUit 

It  has  long  been  known  that  syphilis  in  adults  at  any  stage  may 
lead  to  the  development  of  the  large  white  kidney,  with  oedema  and 
abundant  excretion  of  albumin,  and  under  certain  conditions  also  to  . 

the  contract ed  kidney. 

Thr  ncpliritis  of  lirr<Mlitary  syphilis  in  infancy  has  been  studied 
carefully  only  in  the  last  ten  years  so  as  to  complete  our  previous  knowl- 
edge by  accurate  clinical  observations.  Among  the  writers  who  have 
earned  special  recognition  by  their  work  in  this  connection  we  may 
mention  Cassel,  Hecker,  Ho(  hsingi  r,  Karvonen,  v.  Strobe,  and  Stdrk. 

Casael  examined  31  babies  with  hereditary  syphilis  between  two 
we*>ks  and  seven  months  of  age,  and  in  six  of  these  he  found  albumin 
:iU'\  c-A^i^  in  the  urine.  Hecker  in  twelve  eapep  found  the  urine  free  from 
albumin  in  but  two  of  the  children.  In  all  the  t)tlui.s  he  established 
from  the  uranalysis  the  diagnosis  of  distinct  alteration  in  the  kidneys. 
There  were  six  cases  with  marked  parenchymatous  nephritis,  charac- 
terised by  abundant  albumin  and  casts  while  in  four  there  were  traces 
of  al!)uniit).  Karvonen  found  a  pathological  change  in  the  urii^e  but  once 
in  six  syphilitic  infants,  of  wfinm  two  were  premature.  We  have  not 
as  yet  sufficient  material  to  draw  any  far-reaching  conclusions,  but  at 
any  rate  it  is  striking  that  the  majority  of  examiners  found  clinical 
evidences  of  nephritis  in  only  a  small  percentage  of  their  ca.'^es,  while 
they  all  lay  stress  upon  the  pathological  histolo^cal  alterations  in  the 
kidneys  of  both  mature  and  premature  syphilitic  infants. 

The  pathological  changes  in  the  excretory  apparatus  of  the  kidneys 
consist  in  more  or  less  serious  parenchymatous  degeneration.  The 
ppithoHum  of  the  tubuli  contort i  «<:  well  n?  of  the  glomeruli  may  herome 
afTected.  Cysti-  dcfjeneration  of  the  glomeruli  and  the  urinary  ducts 
18  often  found.   The  damage  done  by  the  syphilitic  virus  is  character- 
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'nvd  !)>•  pathological  alterations  in  tho  ronnrctivr  tissue  and  the  vas- 
cular apparatus,  especially  peri-adventitial  deposits.  To  this  tliere 
may  be  added  deficient  developmeot  of  the  glomeruli  and  of  the  tubuU 
uriniferi,  so  that  their  number  may  be  considerably  less  than  in  the 
normal  kidneys. 

The  nephritis  of  hereditary  syphilis  bears  no  relation  to  the  .Severity 
of  the  fundamental  disea.se,  and  the  <liaenosi:-  h  therefore  correspond- 
ingly difficult,  becauiie,  on  the  one  hand  the  uranalysis  may  be  abbu- 
lutely  negati\e,  notwithstanding  the  fact  that  the  pathological  altera- 
tions in  the  kidneys  may  be  well  marked,  and,  on  the  other  hand,  when 
the  urinary  reaction  is  positive,  it  is  by  no  means  easy  to  exclude  other 
etiological  factor*,  especially  the  influence  of  mercury  in  casr*  which 
have  received  j-pcrilic  treatment.  Conspicuously  )ar«re  quantities  of 
albumin  such  as  are  seen  in  the  syphilitic  nephritis  of  adults,  do  not 
appear  to  be  the  rule  in  that  of  infants;  renal  htemorrhage  and  ccdema 
have  been  but  seldom  observed  (Finkelstctn);  and  ura^mic  symptoms 
in  thb  affection  have  not  been  observed. 

The  paucity  of  the  lit  irat  lire  prevents  our  answering  th.  <]  nest  ion 
whether  a  complu  atin^  nephritis  affects  to  any  great  e.vtetil  the  prog- 
nosis of  an  individual  case  of  hereditary  syphilis.  So  much  is  cer- 
tun;  with  the  subsidence  of  the  general  symptoms  the  pathological 
alterations  in  the  urine  may  also  disappear.  But  it  is  equally  possible 
that  there  may  develop  a  typical  contracted  kidney,  with  plentiful 
clear  urine,  of  low  specific  gravity,  small  percentage  of  albumin,  and 
very  few  r<ivt<. 

Therapeutic  measures  are  directed  to  the  cause.  Kspeeialiy  to  be 
recommended  are  gluteal  injections  of  corronvc  sublimate,  as  advised 
by  Immerwol  0.2  c.c.  (3  drops)  of  a  solution  of  sublimate  0.1  Gm. 
(l^gr.),  sodium  chloride  0.2  Gm.  (3  <:r.>,  aqua-  destill.  10.  c.c.  {2}  dr.) 
given  once  a  week.  This  treatment  i-  to  We  interrupted  oidy  if  the  symp- 
toms of  r<*nul  disease  are  increased  under  the  medication  The  child  is 
to  be  fed  on  the  same  principles  as  any  patient  with  conueniial  syphilis. 

4.  Contraded  Kidney 

Hranular  atrophy  ort  urs  congenitally  in  a  very  few  cases  (Arnold, 
Westphal,  Haginsky).  The  transition  in  infancy  from  an  acuti'  neph- 
ritis to  the  rnntracting  kidney  i«  not  very  fr*i[i;(  r.*.  but  it  has  been 
shown  to  occur  in  the  case  of  the  nei)hntis  oi  syi)hili.s.  Heredity 
certainly  has  a  decided  influence  in  the  causation  of  contracted  kidney 
in  infancy.  This  was  especially  noticeable  in  the  observation  of  Hellen* 
dall  u|»on  a  brother  and  sister  of  one  half  and  two  years  respectively, 
who  died  of  contracted  kidney.  The  mother  also  sufT(Ted  from  the  same 
condition,  and  it  was  shown  that  the  origin  of  the  trouble  in  the  latter 
coincided  with  the  foetal  life  of  the  childn^n. 
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The  ctinical  manifemtations  are  often  veiy  iosignificaiit.  The  quan- 
tity of  urine  is  large  and  the  specific  gravity  is  low.  Repeated  examina- 
tions may  discover  albumin  and  a  few  casts  (hyaline),  but  since  they 
are  frequently  absent  for  considerable  periotl.s.  the  difFcrpntial  diag- 
iK>«i.s  from  diabetes  insipidus  may  be  diflicult.  Cardiac  hypertropliy 
auti  accentuation  of  the  second  aortic  sound  sometimes  assist  in  the 
diagnosis. 

The  oounc  may  be  exceedingly  chronic.  A  secondary  contracting 
kidney  is  always  a  point  of  lowered  resistance  from  which,  if  its  powers 

are  taxed,  there  may  proceed  symptoms  of  insufficiency.  Therapeutics 
are  of  little  avail.  Even  a  rigorous-  milk  diet  continued  beyond  the 
period  of  infancy  must  be  considered  injurious  in  nephritis. 

11.  THE  NEPHRITIS  OF  OLDER  CHILDREN 

1.  Acute  Nephritis  (Arute  BriylU's  lyisease) 

Acute  Bright's  Disease  is  defined  by  Wagner  a.s  follows: — "A  renal 
disease  in  which  the  urine  will  be  scanty  for  days  and  weeks,  in  which 
albumin  is  found,  and  in  which  the  different  forms  of  casts  are  present 
in  varying  quantities,  and  in  wiiich  there  occur  white  or  red  blood 
corpuscles,  and  epithelium.  Besides  this  there  is  sometimes  pain  in 
the  region  of  the  kidneys,  and  often  frequent  micturition.  There  is  a 
varying  degree  of  general  disturbance  and  in  serious  cases,  after  a  few 
days  or  weeks,  there  is  added  dropsy  of  different  organs,  uraemia,  and 
inflammation.  After  a  course  varying  from  a  few  days  to  several 
works,  either  a  complete  cure  is  effected  or  the  disease  beronirs  sub- 
acute or  chronic,  or  else  death  results.  It  is  rather  unusual  to  be  unable 
to  assign  a  cause;  in  most  cases  the  cause  of  the  illness  is  some  serious 
infectious  disorder.  In  a  certain  number  of  cases  the  aeute  Brigfal's 
disease  is  the  only  tiling  that  can  be  demonstrated,  but  much  more  fre- 
quently there  exists  some  other  disease,  either  still  at  its  height  (many 
of  the  acute  infectious  diseases,  such  as  diphtheria,  typhoid,  pneumonia, 
acute  or  chronic  external  or  internal  disrasrs).  or  elso  convalescing  or 
nnmpletely  terminated  (scarh't  fever;.  The  symptoms  of  a(  ut(  lirifrht's 
disease  are  therefore  frequently  mixed.  Some,  which  proceed  from  the 
renal  disease,  are  indicated  by  the  urine;  others  are  due  to  the  original 
diseases.  It  is  sometimes  very  difficult  to  decide  whether  the  latter 
(e.^.,  fever,  cerebral,  and  gastric  symptoms)  are  due  to  the  renal  or  to  the 
primary  affection." 

Posttnfective  nephritis  probably  does  not,  in  the  majority  of  cases, 
result  from  the  direct  action  of  the  harteria,  but  from  tnxie  influences. 
Many  bacteria  pass  in  the  blood  streani  through  the  kidneys  (staphy- 
lococci, streptococci,  typhoid,  coli  communis,  and  tubercle  bacilli),  but 
this  does  not  necessarily  lead  to  inflammation  or  abscess  formation. 
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The  prototypi  <>f  tlir  acutr  inU'oii\('  m  ptnilis  which  is  duo  to  toxic 
ioflucDces  is  the  scarlatinal  nephritis,  of  which  Wagner  has  distinguished 
two  forms:  the  initiid  and  the  ordiaary  variety.  It  seeniB  preferable, 
howeveri  to  reserve  the  term  scarlatinal  nephritis  for  that  renal  disease 
which  exhibits  special  clinical  features  and  histological  ^mptonus,  and 
which  nppcHrs  only  nftcr  the  entire  remaining  process  seemp  to  have 
terminated.  Albuminuria,  with  ca^ts  occurring  at  the  acme  of  the  eruj)- 
tivc  ditftasc  would  be  better  designated  as  "albuminuria  scarlatinosa." 
Tins  affection  evidently  belongs  to  that  great  group  of  albuminurias 
which  have  so  intimate  a  relation  with  the  fever  that  notice  of  the  con- 
nection li.is  been  i<hown  by  the  denomination  "febrile  albuminuria." 
Witfi  ^ooii  rcHHon  Liithjc  has  emphasized  the  fart  that  in  thh  form  of 
albumin  secretion  al^o  there  are  i)rol>:il»!y  intlamniatory  and  degenera- 
tive changes  in  the  renal  yiructure,  but  it  seems  proper,  nevertheless, 
to  restrict  this  variety  of  albuminuria  with  casts,  because  it  commonl}' 
disappears  entirely  with  the  subsidence  of  the  fever,  and  because  its 
anatomical  ba.'sis  is  not  yet  perfectly  understood.  .Another  renal  afiFection, 
the  "?pptic  nephritis,"  which  acrnnipanirs  scarlet  fever,  must  be  .sepa- 
rated from  the  scarlatinal  nephritis  lHcau.>^e  in  a  strict  sense  it  has  noth- 
ing to  do  with  the  scarlatinal  process  proper.  It  is  not  distinguished  in 
any  way  from  the  nephritis  which  accompanies  other  septic  con<Utioii8| 
and  with  which  its  symptomatology  is  identical. 

(a)  Nephritis  Accompanying  Scarlet  Fever  (Nephritis  Scarlatinosa) 

This  affection  is  a  relatively  fre(|uent  complication  of  scarlet  fever. 
Heubner  in  a  series  of  S.'iS  cases  observed  36  cases  of  nephritis  scarla- 
tinosa, i.e.,  almost  10  per  cent.;  in  another  series  of  393  cases  he  ob- 
served the  characteristic  renal  di.'iea.se  77  times,  i.e.,  in  19.6  per  cent. 

The  underlying  cause  of  the  nephritis  scarlatinosa  see»ii?5  to  be  dif- 
ferent from  that  wiiich  produces  the  e.xanihem  and  the  acute  reaction. 
Neither  poison  has  as  yet  been  isolated,  and  we  know  only  one  factor 
in  the  whole  process  which  predisposes  to  the  appearance  of  this  dreaded 
complication,  and  this  ts  the  "epidemic  tendency,"  a  factor  which  was 
recognized  by  Wagner.  We  now  know  that  there  are  epi«lemics  in 
which  nephritis  appears  in  scarcely  ')  per  cent.  o{  the  cases,  and  others 
iu  which  it  occurs  in  more  than  "0  por  cent.  (Steiner,  Johannesen). 

Nephritis  iloes  not  appear  to  have  any  special  predilection  for  the 
cases  which  are  severe  from  the  beginning.  Heubner,  out  of  his  rich 
experience,  confirms  the  fact  t!)at  the  abortive  cases,  with  slight  constitu- 
tional disturliance.  and  in  wiucli  the  exanthcni  was  almo.st  overlooked, 
are  at  least  as  oft<'n  followed  by  the  renal  <lisease  a*  are  the  severe  types, 
and  we  are  as  little  able  to  avoid  the  comftlication  by  any  therapeutic 
measures,  as  we  are  able  to  infer  the  probable  future  kidney  complica- 
tion by  any  symptom  occurring  in  the  beginning  of  the  disease.  The 
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influence  of  cold,  frequently  assigned  as  an  indirect  cause,  may  be 
denied,  since  nephritis  scaiiatinosa  probably  affects  those  whose  nurs- 
ing was  above  criticism  as  it  does  patients  who  go  through  the  scarla^ 
tinal  attack  under  the  most  unfavorable  hygienic  conditions,  with 
dffiriont  niitrition,  and  withoiit  tiny  proper  rofrtilation  of  the  diet.  We 
may  consider  that  the  stateim  nt  made  by  some  writers  ha?  Iieen  re- 
fulfd,  that  in  cases  in  which  nephritis  appears  the  disorder  wan  present 
from  the  beginning,  but  was  unrecognised  because  its  symptoms  were 
masked  by  those  of  the  general  disease.  On  the  contrary,  the  exami- 
nations of  Thomas  and  Heubner  have  certainly  proved  that  after  the 
stage  of  albuminuria  the  ur\w  will  return  for  a  time  to  the  normal  before 
a  nephritis  scarlatinosa  stiddciily  ajijiears.  Fiirthermnn'  thf  altcra- 
tioDx  in  the  kidneys  are  minimal  in  persons  who  die  in  the  first  week 
of  scarlet  fovor.  The  observations  of  Rosenstein  and  Lenz.  to  the 
efifcct  that  scarlatinal  nephritis  occurs  most  frequently  during  the  stage 
of  desquamation  at  the  end  of  the  third  week,  have  been  confirmed. 
Among  36  cases  which  Heubner  followed  from  the  onset,  the  nephritis 
began  17  times  Ix  twc.  n  the  twelfth  and  nrtcenth  days;  10  times  between 
the  seventeenth  and  nineteenth  days.  Tin;  renal  inflammation  appears 
therefore  at  a  time  when  the  rest  of  the  ilisense  feenis  to  be  over.  In 
the  widest  sense  of  the  word  it  is  a  late  effect  of  the  infection.  Heubnf»r 
says  that  perhaps  a  special  organic  susceptibility  or  lack  of  resistance 
influences  the  appearance  of  the  renal  inflammation.  The  new  experi- 
ments in  etiology  have  sufficiently  demonstrated  the  occurrence  of  such  a 
relation  between  quite  isolated  cell  groups  and  certain  poisons,  espe- 
ci:illy  poisons  of  the  group  of  parasitic  toxins  or  products  of  dissolution. 
The  family  disposition  to  scarlatinal  nephritis  which  has  often  been 
ob'^prrfd.  is  of  interest.  It  is  certainly  iinjinssihlr  to  drtcnnino  whcthrr  tho 
concnption  of  the  kiilneys  as  the  point  of  least  rcsistence  is  wttil  founded. 

Symptomatology.— The  appearance  of  nepiiritis  is  often  shown  by 
no  other  symptom  than  alterations  in  the  urine,  which  are  generally 
characteristic,  and  which  should  therefore  be  promptly  investigated. 

The  first  albumin  may  be  shown  in  a  light,  almost  clear  urine 
(Burger).  The  sediment  in  these  cases  is  scanty,  and  consists  only  of 
istilatrd  fasts,  red  and  white  blood  lorinisi  If^f^,  and  e[)ithelium.  The 
(••irullary  of  thin  onset  is  the  form  in  \vlii(di  casts  are  serrctcfi  withont 
albumin,  whivh  shows  the  importance  of  both  chemical  aiid  microM  (tine 
examination  at  the  time  when  we  fear  the  appearance  of  a  renal  compli- 
cation. Gradually  after  some  days  the  urine  may  take  on  its  character- 
istic appearance  and  then  the  attention  of  even  the  layman  may  be 
attracted  to  it.  This  may  lie  pn-smt  from  the  beginning.  The  urine  is 
dark,  turbid,  and  of  varying  shades  f)f  reddish  brown.  The  quantity 
diminishes  in  proportion  to  the  depth  of  the  color,  and  the  specific 
gravity  is  at  first  increased  (1.025-1.040),  but  later  on  it  falls  to  1.015 
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and  lower.  Tho  albumin  which  is  always  present  at  this  stage  may  bo 
so  plentiful  that  the  urine  when  boiled  coagulates  in  the  tube  in  a  solid 
nia*is  (1  per  cent,  and  niore).  The  coagulated  albumin  is  colored  a  dirty 
brown- by  the  adherent  blooil-pignient.  Above  all  the  sediment  is  char- 
acterized by  the  conspicuously  large  number  of  red  blood  corpuscles, 
which  are  a  sign  of  the  hemorrhagic  character  of  the  scarlatinal  neph- 
ritis. Besides  ha-moglobin  containing  blood  corpu.>icles.  extraordinarily 
small  ones  are  to  be  seen  in  addition  to  the  normal  sized  ones.  The 
presence  in  the  sediment  in  th«>  form  of  a  brown  detritu.s.  of  fragments 
of  blood  coloring  matter,  is  an  indication  of  the  dissolution  of  the  red 
corpuscles,  which  may  take  place  in  the  kidneys  themselves.  Casts 


the  greater,  as  a  rule,  the  danger'of  the  development  of  unemic  symptoms. 

V.  Pircpiet  considers  that  the  weight  curve  is  of  iliagnostic  value 
in  the  beginning  of  acute  nephritis,  because  the  retention  of  water  occurs 
in  most  cases  earlier  than  the  albuminuria.  According  to  him,  the  renal 
inflammation  generally  goes  along  with  an  increase  in  the  weight  which 
results  from  a  retention  of  water,  and  this  increase  shows  a  typical 
curve  on  the  weight  chart.  He  believes  this  incn«ase  in  weight  of  greater 
prognostic  importance  than  the  detection  of  albumin. 

As  to  the  other  clinical  symptoms  the  onset  may  be  (juitc  difTcrent. 
In  some  cases  there  may  be  scarcely  any  systemic  disturbance;  in  others 
there  may  be  present  a  distinct  feeling  of  sickness,  with  restless  sleep, 
headache,  vomiting,  and  anorexia.  The  pulse  and  temperature  may 
be  elevated,  the  latter  as  high  as  40-41°  C.  (104-105.8°  F.),  with  chill 
and  subsequent  sweating,  ami  the  fever  may  continue  for  days  or  even 
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may  be  present  in  great  num- 
bers— hyaline  of  every  size  and 
form,  l)lood  casts,  and  epithe- 
lial casts.  Renal  epithelium, 
leucocytes  and  fatty  cells  are 
all  far  less  numerous  than  the 
reil  blood  corpuscles. 


Hcdimpnt  of  thi<  uriiir  in  a  rtuw  of  M-arlntinnl  nrphrilio.  In 
thv  fteitiroent  pn^Joinitmticc  of  ml  bluoti  curpu*rlc*i. 


The  daily  examination  of 
the  urine  for  albumin  and 
formed  elements  is  as  impor- 
tant for  the  diagnosis  of  the  l)o- 
ginning  of  the  renal  <liseaseasis 
the  continual  estimation  of  the 
daily  quantity.  For  neither 
the  daily  quantity  of  urine,  nor 
the  percentage  of  albumin  nor 
the  quality  of  the  sediment, 
inform  us  of  the  approaching 
danger.  The  less  the  rjuantity, 
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for  weeks.  Slow  pulse  has  been  observed  by  Heubner  despite  the  temper- 
ature. Pallor  and  swelling  of  the  face  are  in  most  cases  a  conspicuous 
initial  jsymptoin.  The  pallor  is  the  rcfult  of  an  abnormal  dLstribu- 
tion  of  the  til(»o(i,  and  perhaps  also  to  the  decrease  in  the  percentage 
of  hemoglobin  at  the  beginniug  and  during  the  course  of  the  nephritis, 
whieh  hfta  been  studied  more  exactly  by  Widowitz.  According  to 
Heubner  an  attentive  examination  at  the  beginning  will  almost  always 
reveal  oedematous  swelUng  of  the  cutaneous  tissue  over  the  sternum  and 
the  anterior  surface  of  the  tibia.*  A  painful  swelling  of  the  bronchial 
lymph-nodes  appearing  simultaneously  with  the  onset  of  the  nephritis, 
is  often  conspicuous. 

During  the  later  stages  cases  differ  widely  in  their  course.  In  the 
mild  cases  the  condition  of  the  urine  which  lias  just  been  described, 
in  which  the  quantity  will  hardly  sink  lower  than  400  c.c.  (13^  oz.)  lasts 
without  much  aggravation  for  one  to  two  weeks. 

Gradually  the  urine  becomes  clearer  and  more  plentiful.  The 
albunan  and  sediment  noticeably  disappear,  but  not  simultaneously, 
since  the  presence  of  sediment  may  still  ]>e  demonstrable  after  the  most 
delicate  tests  for  albumin  fail  to  produce  any  preci|)itatioii. 

In  serious  cases  the  symptoms  are  increajicd  and  new  ones  are 
added  to  the  picture.  The  kidneys  are  enlarged  and  painful  to  press- 
ure»  while  the  spontaneous  pain,  generally  located  in  the  abdominal 
re^on,  is  comparatively  slight.  The  attacks  of  colic  described  by 
Israel  have  never  been  observed  liy  Heubner. 

The  dropsy  increases  and  gives  the  patient,  who  is  generally 
extremely  i>ale,  n  characteristir  appearance.  It  is  at  first  limited  to 
the  face,  particularly  the  evelids,  but  l)y  degrees  it  spreads  over  the 
extremities,  the  genitals,  ami  in  the  eiui  becomes  a  general  anasarca. 
Serious  eases  almost  always  show  dropsy  of  the  cavities,  ascites,  hydro- 
thorax,  hydropericardium.  (Edema  of  the  mucous  membranes  may  be 
absent  where  the  oedema  of  the  skin  is  intense,  but  may  be  present  if 
this  should  be  moderat(\ 

Tho  effect  of  the  (Edema  depends  upon  its  location:  a-dema  of  the 
skin  causes  painful  tension  and  interferes  with  free  movement;  accu- 
mulation of  water  in  the  serous  .sac  gives  ri.se  to  dy.spinea,  cough,  and 
cardiac  weakness.  CEdcraa  of  the  glottis  may  be  a  complication  which 
seriously  threatens  life.  A  high  grade  of  dropsy,  without  albuminuria, 
has  been  observed  not  very  rarely  after  eases  of  scarlet  fever  (Ham- 
ilton, Bartds,  Henoch).  In  the  cases  of  Bai  t  els  and  Henoch  the  amount 
of  urine  passed  was  extraordinarily  small.  We  must  not  forget  that 
in  addition  to  the  renal  and  vascular  rhan^e«.  a  third  component  may 
contribute  to  the  development  of  <rdema  in  the  course  of  nephritis 

*BBrl«Bat«in  dMoribwl  »  hypantthttio  (H—d'a)  mm  in  fMpliritia  from  th»  Mnth  to  Um  aiaWBlli 
inw I  Totebol  lavel,  bgtwta  Htm  amttdat  wd  piwUrivr  uillMy  linn,  aitWKttd  brtiwwn  th»  thonut  nd  Uw 
liMerart. 
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scarlatinosa.  This  is  an  extraordinarily  early  involvement  of  the  heart. 
We  niay  say  almost  without  reset  \  :;T i an  that  a  clinical  and  probably 
an  anatomical  change  in  the  heart  is  demonstrable  first  of  all  in  scar- 
latinal nephritis,  more  frequently  than  in  any  other  form  of  acute 
Bright's  disease.  This  was  well  known  to  both  BamlM  r^'cr  and  \\  agner 
but  Friedlander  studied  it  more  carefully.  He  found  dilatation,  gener- 
ally of  the  left  ventricle,  either  alone  or  eombined  with  hypertrophy. 
The  weight  of  the  heart  exceeded  the  normal  average  by  nearly  40  per 
cent.  Silbermann  often  observed  that  the  changes  in  .the  heart  began 
even  in  the  first  weetc.  In  addition  to  cedema,  the  clinical  symptonas 
of  cardiac  insufficit  ncy  are  small  and  frequent  pulse,  precordial  pain^ 
severe  dyspnoea,  w  liich  renders  the  condition  very  distressing. 

Among  the  ]>iorninent  symptoms  of  nephritis  the  physician  has 
to  give  special  attention  to  urmmic  symptoms.  Thtse  arc  generally 
ushered  in  by  a  conspicuous  decrease  in  the  quantity  of  urine,  to  200, 
100  c.c.  (7-3|  01.)  or  less.  Even  complete  suppression  is  not  rare, 
but  there  are  exceptions  to  this  rule,  in  which  the  dreaded  syndrome 
appears  without  any  decresse  in  the  quantity  of  urine.  Headache, 
vomiting,  jactitations,  increased  restlessness  and  nervousness  in  the 
child,  serious  lack  of  appetite,  the  appearance  of  a  thick  fur  on  tho 
tongue,  aiiinioniacal  fetor  of  the  breath,  should  prepare  us  for  ilu- 
appearance  of  eclamptic  paroxysms.  Occasionally,  in  the  midst  of 
apparent  good  health,  the  dangerous  condition  arises  without  these 
forerunners.  The  uncroic  convulsions  are  epileptiform  in  character; 
sometimes  restricted  to  single  groups;  sometimes  involving  the  whole 
bo<ly.  They  may  repeat  themselves,  or  thfv  may  be  repeated  at  short 
intervals,  during  which  the  patient  either  lies  deeply  comatose,  or 
t-Lsf  t  xhihits  the  greatest  resth-ssness  or  the  most  violent  excitement. 
During  this  period  the  child  may  die  suddenly,  without  regaining  con- 
sciousness, or  there  may  be  only  one  or  two  convulsions,  which  are 
quickly  followed  by  recovery.  The  secretion  of  urine  is  restored,  and 
the  urine,  at  first  deeply  tinged  with  blood,  gradually  becomes  paler, 
and  within  a  few  weeks  the  renal  inflammation  is  entirely  healed. 

It  is  tnii  that  the  convulsiv*-  stairc  may  be  followed  by  a  period 
which  if-  (umplicftted  by  sundry  disturbances  of  tlu'  central  nervous 
system.  1  he  parents  are  frightened  by  di.stui  bajices  of  the  organs 
of  special  sense,  of  which  the  most  frequent  probably  is  temporary 
blindness,  ursmic  anil)lyopia  and  amaurosis.  These  may  be  the  only 
symptoms  of  ura>mic  intoxication,  and  may  appear  without  premoni- 
tory symptoms.  Tl  e  ophthalmic  examination  is  negative,  and  there- 
fore the  <  aus<'  i.^  probably  a  toxic  functional  disturbance  in  the  cerebral 
centres,  which  disappiars  a^nin  in  a  few  hours  or  day«.  Less  frequent 
an>  posturu'mic  deafness.  .iplKi-'uH  and  paralysis  restricted  to  isolated 
nerve  centres;  psychoses  may  also  result  from  the  ura.'mic  intoxica> 
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a.    Ila>iiiiirrhAK<^  into  Ihe  wlrcnal  El'tici. 

6.  Aciiir  n<>pliriii<<  iti  ocnrlci  frvcr.  Cliilil  died  after  9  days'  anuria,  gl.  islomeruli:  t.c..  tubuli  contorti; 
n,  nrrrntir  i:l<>iiicruli  Willi  lurmorrha^c  ;  r.r..  corl ical  oilunuis  ;  nf,  nerroiic  iuIjuIi  cuittorti  ;  u,  opening  due  to 
fnlliiii;  n«3v  of  cUiiiif^rulua  :  (r,  eroup  of  injected  capiilarir*. 

c.    .\i-utf  iicplirilis  m  (iiptitticria.    ifcctiuu  thro'igh  the  pyramid. 
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tion,  but  this  may  just  as  easily  appear  independently  in  the  course 
of  scarlet  fever. 

In  some  cast's  these  symptoms  of  acute  uripmia  may  not  appear 
at  all,  the  aflfection  taking  a  more  chrnriic  cotirsc.  Sometimes  it  will 
pre:?ent  itself  in  the  guise  of  \oiniting  aiul  diarrhcpn;  sometimes  in 
the  form  of  singultus  and  asthinu.  Certain  patituts  ^u{^e^  from  violent 
Itching  of  the  skin;  others  show  nervous  symptoms,  such  as  headache, 
vertigo,  sleeplessness;  all  of  these  forms  are  of  the  greatest  importance 
because  they  have  a  decisive  influence  upon  the  therapeutic  measures 
which  we  must  employ. 

In  proportion  to  the  ni!tlti].Iicity  of  urnMnic  symptoms  we  may 
infer  a  variety  of  ura'mic  jioisnns  i  F.  MuUer).  I'riemia  is  certainly 
connected  with  the  retention  of  toxins,  which  are  still  unknown,  but 
for  the  secretion  of  which  the  kidney  has  become  insufficient.  Ascoli 
connects  uraemia  with  the  entrance  into  the  organism  of  small  frag- 
ments of  renal  cells,  and  with  the  formation  of  antibodies,  the  so-called 
nephrolysins;  but  his  opinion  is  absolutely  hypothetical. 

There  are  still  to  be  mentioned  the  inflaniinatory  cfnnplicatinns 
of  various  organs  which  nppear  in  connection  with  iicjthritis.  and  which 
change  a  fever-free  course  into  a  feverish  euiidition,  or  increase  an 
e.vijiting  fever.  These  complications  damage  not  only  the  organs  of 
resinration  (bronchitis,  pleuritis,  pneumonia),  but  also  the  heart,  on 
whose  peri  and  endocardium  there  are  in  many  cases  localized  in- 
flammation. 

Pathological  Anatomy. —The  ha'morrhagic  character  of  scarla- 
tinal ii'  iihritis  is  exhibited  in  its  pathological  anatomy,  in  children  who 
ilie  in  tlif  earlier  -tnijes  of  the  disease.  The  kidntiy  will  l)e  found  in  a 
cotitliiiuii  of  hyper:emia;  if  <leath  results  from  uriemie  eoniplitations 
the  hemorrhagic  changes  arc  more  or  less  marked.  The  accompanying 
illustrations  (Plates  49  and  50)  distinctly  show  the  characteristic 
renal  alterations.  The  first  shows  the  kidney  of  a  five-year-old  boy 
who  died  in  the  middle  of  the  third  week  as  a  result  of  a  most  serious 
ne[ihritis  with  ur;emia.  The  kidney  shows  an  appearance  which 
n-minds  us  of  certnin  many  colored  marbles:  grayish  white  areas  are 
limited  by  hirnionlia^ic  zones  of  a  deep  red  color,  tnicroscopically  the 
inihimmatiou  corresponds  to  u  ha'morrhagic  glomerulitis,  the  eapsular 
spaces  are  filled  by  haemorrhages  from  the  hyperiemic  capillary  loops, 
just  as  are  the  tubuli  near  the  glomeruli  whose  epithelium,  together 
with  the  blood  vessels,  hardens  into  a  coagulated  mass.  The  necrosis 
of  the  glomeruli  is  often  quite  extensive,  where  the  epithelium  is  pre- 
^^rved  it  shows  damage  to  its  parenchyma,  and  i«  filled  with  larger 
or  .^ninller  fat-f|rops.  While  according  to  Heubner  the  loop  portions 
an*  only  rarely  the  seat  of  ha'morrhagic  infarctions,  ha-morrhages 
will  be  found  in  the  intercalary  parts  of  the  renal  ducts.   The  collecting 
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tul>cs  may  to  a  great  extent  be  obstructed  ?>y  hyaline  rafts,  a  condition 
which  leails  to  the  retention  of  urine  in  the  adjoining  parts.  The  char- 
.  acter  of  the  nephritis  which  results  from  the  scarlatinal  poison,  is  there- 
fore primarily  a  disorder  of  the  veraels  which  is  most  distinctly  in  the 
l^oinriuli,  and  has  given  to  the  searlatinal  nephritis  the  name  of  glom- 
erulonephritis. .\fter  the  affeetion  hu.s  lasted  a  fairly  long  timf^,  the 
aspect  of  the  acute  inflammation  will  rhanjie,  later  on,  it  will  show 
interstitial  cell  accumulation  with  increase  of  the  connective  tis!?ue, 
and  subsequent  contraction. 

Diagnosis. — If  it  is  possible  to  follow  the  development  of  the 
renal  infhuuination  in  the  course  of  scarlet  fever,  its  diagnosis  may  be 
!nade  with  vasv  and  certainty.  If  the  exanthcm  lias  not  Ix  <  n  observed, 
the  peelinc  which  may  hp  prr^pnt,  may  lead  to  a  diagnosis,  but 
even  without  this  the  knowledge  thai  persons  in  clc«e  contact  with  the 
child  have  suffered  with  scarlet  fever  within  a  short  time,  gives  us  the 
right  to  make  the  diagnosis,  the  possibility  of  which  should  be  taken 
into  consideration  in  every  case  of  h»morrhagic  nephriti.'i  beginning 
acutely.  Still,  undt  r  thf>«n  rirrnmstancef  it  is  hardly  po>;sible  to  estal>- 
lish  more  than  a  prohahlr  diaunosis,  since  in  infancy  the  nephritis  which 
attcncb  other  infections  and  into.\ications,  may  likewise  be  hemorrhagic. 

Course  and  Prognosis, — In  slight  cases  without  severe  hydrops 
or  uremic  symptoms,  a  cure  is  usually  effected  in  the  course  of  three 
weeks.  In  serious  cases,  in  spite  of  high  grade  anlema  and  ura^mic 
intoxication,  it  is  still  pnsisible  to  obtain  rf-envery  in  the  course  of  weeks 
or  month«.  The  marantic  condition  whieh  develops  in  connection 
with  a  nephritis  a*  a  result  of  heart  insufficiency,  often  becomes  a  special 
danger.  On  the  whole,  it  may  be  sud  that  the  more  serious  the  asso- 
ciated general  conditions,  the  more  dangerous  is  the  nephritis.  Pcr^ 
sistent  high  or  remittent  fever,  tachycardia  and  brachycardia,  lack  of 
appetite  ami  srrinus  intestinal  disttirhanfos.  aggravate  the  prnrrnosis. 
The  sanu-  may  l»e  said  of  anuria,  whieh  ainmst  always  terminates 
fatally  if  it  persists  for  several  days.  Family  tendencies  and  the  vicar- 
ious power  of  the  skin  must  be  considerf*cl  in  establishing  the  prognosis. 
In  spite  of  the  dangers  involved  in  these  statements,  the  prognosis  of  scar- 
latinal nephritisisrelatively  favorable.  According  toHeubner  six-sevenths 
of  the  eases  nro  eured.  Whether  scarlatinal  nrphritis  often  Ix'comes 
chronic  or  not,  has  not  yet  been  une(|ui\  ocally  answered.  Unfortunately, 
there  is  not  yet  at  our  clisposal  a  sufficient  number  of  lengthy  obser- 
vations to  determine  this  question;  a  factor  which  is  of  particular 
importance  in  judging  of  the  nephritis  of  babies.  Heubner  believes 
that  chronic  nephritis  is  not  so  rare  as  a  se(pi(d  of  the  acute  form,  but 
that  the  latter  will  seldom  be  diagnosed,  because  the  objective  disturb- 
ances are,  as  a  rule,  not  sufficient  to  induce  us  to  examine  the  urine. 
The  pallor  of  the  child  is  the  only  conspicuous  symptom;  sometimes 
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th"y  complain  of  headache.  The  uranaljrsiB  in  the  chronic  stage  shows 
a  greater  or  Icraer  percentage  of  albumin,  and  casta  in  greater  quantity, 
but  this  is  only  true  during  acute  exacerbation,  which  may  present  the 

appearance  of  the  original  acute  inflammation,  with  all  its  complications. 
A.S  long  as  red  blood  corpuscles  continiip  to  be  present  in  the  urine, 
the  chances  of  an  ultimate  cure  are  always  greater  than  when  they  are 
eompleteiy  absent,  and  when  the  albumin  coagulated  by  boiling  shows 
a  pure  white  tint.  Heubner  and  Dixon  Mann  have  deecribed  a  con- 
tracting kidney  secondary  to  scarlatinal  nephritis,  which  is  incompatible 
with  long  life. 

To  thr  prnrrss  of  recovery  from  acute  nephritis,  the  niiiht  urine 
first  becomes  free  from  albumin,  while  the  urine  passed  during  the  day 
still  contains  it.  It  is  advisable  to  differentiate  this  form  of  orthotic 
albuminuria  from  the  so-called  essential  one.  In  this  form  a  thorough 
examination  will  almost  always  reveal  the  presence  of  casts. 

Treatment. — The  (juestion  ?is-  to  whether  there  is  an  efTtctive 
dietetic  j^rophylnctic  trcatnsent  for  nephritis,  may  be  answered  in  the 
negative  in  liie  very  beginning.  Even  though  there  be  no  reason  to 
desist  from  a  milk  diet  during  the  first  weeks  of  scarlet  fever,  if  the 
children  take  this  food  willingly,  it  is  wrong  to  force  its  use  if  they 
rebel  a^inst  it.  Cereal  gruels  and  a  vegetable  diet  do  (luile  as  well, 
and  are  not  more  prone  to  !»c  followed  by  nephritis.  Widowitz  asserted 
that  hy  giving  urotmpin  during  the  first  days  of  scaili  t  ft  ver,  and  at 
the  beginning  of  the  third  week  the  development  of  scarlatinal  ne- 
phritis might  be  prevented,  but  his  assertion  has  been  refuted,  not  only 
by  Garlipp,  but  by  numerous  eases  in  Heubner  s  Clinic.  Weigert  be- 
lieves that  sin  rotropin  is  harmless,  its  application  may  be  recom- 
mended until  further  experience  in  every  case  of  scarlet  fever. 

Heubner  recommends  while  the  renal  disease  active,  a  plentiful 
supply  of  milk,  which  is  of  value  as  a  mild  diuretic.  Vegetable  diet 
and  cereal  gruels  may  l)e  given  without  hesitation  (von  Noorden). 
The  time  is  past  when  it  was  considered  a  serious  fault  to  replace  milk 
by  any  other  kind  of  diet.  A  meat  diet  is  to  be  avoided,  because  Weigert 
demonstrate*!  by  exainination  of  the  metabolism  that  it  has  a  most 
unfavorable  influence  upon  the  e.xcrelion  of  albumin,  h  will  he  advis- 
able to  encourage;  diuresis  by  a  liberal  supply  of  some  mineral  water 
(Wldunger,  Biliner). 

Special  therapeutic  measures  must  be  taken  to  meet  a  marked 
decrease  in  the  amount  of  urine,  tla  In  ginning  of  ura?mia,  and  the 
api)earance  of  high-grade  (I'dcTiia.  If  the  amount  of  urine  fulls  below 
500  c.r  ,  we  must  resort  to  hot  baths.  ."{.'j^C.  (9.'»°  V.),  gradually  increased 
to  38  C.  I  i(JO°  F,),  in  which  the  child  is  kept  for  from  10  to  I't  minutes, 
after  which  it  is  wrapped  in  ilry  or  wet  cloths.  A  liberal  supply  of 
tea,  as  well  as  the  previous  internal  use  of  pilocarpine  (sec  the  treat* 
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rncnt  of  infantile  nc[ihritis\  fuitlnTs  sweating.  Hot  poultice*'  over 
thf  region  of  the  kidney  (three  linuh  a  day  for  two  houre),  are  fre- 
quently of  equal  value  to  produce  diureeis.  Should  ttie  quantity  of 
urine  sink  still  lower  or  serious  symptoms  of  uremia  appear,  there 
should  be  no  hesitation  in  performing  venesection.  About  one-tenth 
part  of  tlie  blood  should  be  romnvf.l  rtho  total  cjuantity  of  tho  blood  it 
about  one-thirteenth  of  the  I'o.ly  weigtit  ),  i  ither  by  venesection  or  by 
the  application  of  Iccchc!*  in  tlie  region  of  the  kidney  (an  active  leecb 
removes  about  10  Gm.  (2)  dr.)  of  blood;  as  much  as  will  leave  the  body 
in  bleeding  afterwards).  The  withdrawal  of  blood  may  be  followed  by 
an  infusion  of  common  salt.  .A  convulsion  nmy  be  effectively  com- 
bated by  a  large  dose  of  chloral  hydrate,  1  to  2  Gm.  (15-30  grains),  intro- 
duced by  enema. 

Heubner  warns  us  of  the  possibility  that  effective  diuretic  medi- 
cine may  increase  the  hyperiemia.  In  case  cardiac  weakness  develops, 
we  use  first  of  alt  injections  of  camphor,  0.05-0.1  Gm.        grains)  two  or 

three  tintes  in  an  hour).  Heul)ner  recommends  digitalis  only  in  ca.ses 
of  desperate  heart  \veakno«?'.  Arcording  to  Steffen  th«*  secale  cornutum 
(extr.  fl.  secal.  coruuti  -4  Gui.  t4i>-00  grains),  acjua  100  c.c.  (.3^  oz.).  10 
c.c.  (2J  dr.)  3  to  4  times  daily),  is  of  value  in  the  weakness  resulting 
from  cardiac  dilatation. 

If  there  is  marked  oedema,  a  diet  containing  vety  little  common 
salt  is  of  the  greatest  im|)ortance  (Strauss).  Weigert  in  common  with 
other  writers  has  shown  that  a  salt  free  diet  without  any  other  mrdi- 
cinc,  may  cause  the  complete  disappearance  of  (edema.  If  the  accum- 
ulation of  water  depends  not  so  much  upon  the  insufficiency  of  the 
kidn^  as  upon  that  of  the  heart,  we  need  not  refrain  from  the  use  of 
stronger  diuretics  (cafl'eine,  diuretin). 

After  the  subsidence  of  the  clinical  .^ymj/toms  of  nephritis,  the 
patient  may  be  allowed  to  leave  the  h<'d  for  a  few  hours  dnrinp  the  day. 
but  he  must  abstain  from  any  bodily  exercise.  Whenever  albumin 
reappears  in  appreciable  quantities,  and  red  blood  corpuscles  arc  found, 
strict  recumbency  must  be  again  insisted  upon. 

(b)  NcpbriUs  Due  to  Dipbtberia 

There  occurs  frofpiently  in  diphtheria  a  renal  disease  which  clini- 
cally, as  well  as  pathologically,  exhibits  an  ejjtirely  different  aspect 
from  that  of  scarlatinal  nephritis.  According  to  several  statistical 
tables,  symptoms  of  nephritis  arc  foun<l  in  from  15  to  Go  per  cent,  of 

all  ca.ses  of  diphtheria.  This  complication,  according  to  Unruh,  is  an 
absolutel}  intain  .'^ign  of  a  general  infection.  The  renal  damage  which 
follows  diphtheria  is  just  as  little  the  rrsiiU  of  the  direct  influence  of 
the  bacteria  as  is  the  nephriti.-*  of  scarlet  lever,  but  the  cauec  is  in  both 
cases  to  be  found  in  the  influence  of  a  toxic  action. 
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Symptomatology. — The  urine  is  normal  in  color.  The  specific 
gravity  is  increased,  the  percentage  of  albumin  is  moderate',  and  there 
is  a  more  or  less  plentiful  .sediment  consisting  of  hyaline  and  epithelial 
cylinders,  leucocytes  and  fat-grain  cells.  The  number  of  red  blood 
corpuscles  is  relatively  smaller  than  in  scarlatinal  nephritis  (Fig.  5). 
Wagner  found  a  larger  percentage  of  blood  only  in  the  most  serious 
cases,  with  gangrenous  changes  in  the  nasopharynx.  The  amount  of 
urine  is  seldom  less  than  200  c.c.  ((>}  oz.)  and  anuria  of  long  duration 
was  not  observetl.  The  slight  tendency  to  (cdema,  uriemia,  and  to  se- 
vere general  symptoms  has  been  emphasized  by  all  ol)servers. 

Pathological  Anatomy. — The  most  important  lesion  is  found  in 
the  parenchyma.  Heubnerlays 
stress  upon  the  fact  that  the 
convoluted  tubules  and  the  de- 
scending limbs  of  the  loops  of 
Henle,  are  usually  most  affected, 
while  the  ascending  linibs  and 
the  intercalary  parts  are  very 
elightly  altered.  The  collecting 
tubules  also  show  very  early 
a  shedding  of  epithelium  and 
obstruction  by  hyaline  casts  be- 
ginning near  the  cortex.  The 
changes  in  the  epithelium  con- 
sist in  the  accumulation  of  fat 
drops  (sec  Plates  49-50).  In 
serious   ca.ses   the  epithelium 

loses  its  nucleus  and  shows  an  IVin*  Mdiment  in«ca«.  of  .lipl.lhrritic  nephrilw.  F.I- 

indurated  appearance.  If  we  ^^j;^"^'^  ^'»'»'y*'' p'^^^^'^'*"'^-  a  frw  r«n.io«,i 
remember  the  location  of  the 

most  .serious  alterations,  it  is  evident  that  we  cannot  get  a  clear  idea  of 
them  by  exaniining  the  sediment  in  the  urine,  because  owing  to  the 
closeness  of  the  passage  through  the  ascending  limbs  of  the  loops, 
casts  and  epithelium  from  this  region  cannot  escape  into  the  urine 
(Ileubner).  The  fundamental  difference  in  the  influence  of  the  scar- 
latinal and  the  diphtheritic  poison  upon  the  kidney  is  explained  by 
the  pathological  anatomy.  While  the  scarlatinal  toxin  has  the  great- 
est affinity  for  the  vasa,  the  diphtheritic  toxin  tloes  not  touch  them, 
but  only  attacks  the  parenchyma.  Experiments  also  teach  us  the  affin- 
ity of  certain  toxins  for  certain  portions  of  the  kidney.  Paul  Ehrlirh, 
for  instance,  demonstrated  that  vinylamin  causes  a  complete  necrosis  of 
the  medulla,  i.e.,  of  that  part  which  represents  an  evolutionary  unit. 

The  prognosis  of  this  type  of  nei)hritis  is  favorable.  As  a  rule, 
recovery  takes  place  in  from  one  and  a  half  to  two  weeks,  and,  according 
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to  IleubDcr,  this  afTection  leads  to  the  chronic  form  less  frequently  than 
sewrlatioAl  nephritis.  For  tlie  treatment,  we  refer  to  the  cha[yter  on 
Bcarlatinal  nephritifl. 

((')  Nephritis  Due  to  Other  Infections,  IntoxicatiOQft,  and  of  Unknown  Etiology 

Miful'.s  is  not  often  coniplicatetl  \iy  nephritis,  luit  it  may  appt  ur  iu 
the  early  atage  of  the  disjease,  and  its  chnical  symptoms  and  the  ana- 
tomical appearances  correspond  on  the  whole  to  scarlatinal  nephritis. 
It  is  relatively  often  followed  by  oedema  and  ursemia. 

Nephritis  may  be  a  conjplication  of  laricella  too.  .Tliis  fact  was 
pointed  out  for  the  first  time  by  llcnocli.  Tin-  ru  phriti-*  appears  in  the 
second  or  third  week  after  the  eruptiuu  of  tlie  papules,  its  ha^mor- 
rhagic  cliaractcr  b  more  or  less  pronounced  (Edema,  uricmic  symptoms, 
and  even  a  fatal  issue  have  been  described,  but  the  prognods  of  the 
nephritis  of  varicella  is  in  general  a  favorable  one. 

True,  smallpox  is  also  occasionally  compliratnl  by  ha^morrhagic 
nephritis!,  hut  the  pathognomonic  importance  of  albuminuria  appear- 
ing now  and  then  after  vaccination  h&s  not  been  a^  yet  fully  deter- 
mined (Falkenhmm). 

The  appearance  of  hemorrhagic  nephritb  during  an  epidemic 
of  mumps,  or  as  a  sequ(^l  of  this  disease,  W  rare  (Mettenheimer,  Henoch). 

Nepliritis  with  umIciiki  has  l)Oen  rei>e,'\t('(!ly  observed  in  the  course 
of  vhoop}utj-ani<;h,  -.wA  the  anatomical  rl'.aiiges  have  Iutu  lHund  to 
consist  in  a  degeneration  of  the  epithelium  of  the  urinary  duct. 

Typhoid  in  any  stage  may  lead  to  nephritis,  and  it  may  be  said 
that  albuminuria  is  a  frequent  complication  of  the  abdominal  typhoid 
of  children,  appearing  e^  the  second  day  of  the  illnrss. 

In  infancy  nephritis  uf  tlie  hrT>morrha<:ic  type  ha>  b- on  repeatedly 
observed  iu  connection  with  malaria,  influenza,  rneningilis,  pnenmonia, 
glandular  Jever,  erysipelas,  erythema  nodosum  and  general  sepsis.  The 
nephritis  which  follows  toruiUUis  is  also  of  practical  importance,  because 
it  may  readily  be  overlooked,  owing  to  its  gradual  and  in^Muous  onset. 
Tlie  urine  contains  albumin  in  moderate  (juantitics,  find  blood,  and  tlie 
children  feel  tired  and  fire  inclined  to  rrdema.  The  lingering  character 
of  the  trouble  is  often  interrupted  subsequently  by  acute  exacerbation. 

Oenertal  ec««ma  is  also  acknowledged  to  be  one  of  the  causes  of 
nephritis  of  older  children.  Guaita  beUcves  that  this  is  the  cause  of 
the  sudden  deaths  which  sometimes  occur  from  eczema.  Aa  to  the 
nephritis  du<'  to  'Irra jo-nfic  interjcrenre — either  external  or  int<  rn.nl 
applications  of  ceriaiu  inedicines  (bal-^am  of  Peru,  styrax,  tar,  iodine, 
carbolic  acid) — the  remarks  which  were  made  in  regard  to  other  forms 
of  nephritis  are  true  in  regard  to  this  form  also. 

As  for  the  more  recent  observations  uj^on  the  damaging  effects 
of  salicylate  of  soda  upon  the  kidneys  of  adults,  it  appears  of  sufficient 
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interest  to  mention  that  StefTen  Ion;;  ngo  pointed  out  the  relation  of 
albuminuria  and  casts  to  salicylic  nudication. 

The  so-called  primary  nephritis  of  unkaowu  uri^^m,  a  class  which 
will  probably  become  smaller  and  smaller,  is  represented  by  the  most 
varied  symptoms.  Sometimes  its  character  is  hiemorrhagie,  some* 
times  not.  The  treatment  follows  the  principles  already  discussed  in 
speaking  of  scarlatinal  nephritis,  just  a.s  in  the  other  forms  of  nephritis 
which  have  been  described  in  this  chapter. 

Wagner's  dictum  in  1882  is  on  the  whole  still  valid  to  date.  "Our 
present  knowledge  of  the  various  forms  of  acute  BrighVs  disuse,  is 
not  sufficiently  advanced  to  enable  us  to  form  a  positive  conclusion  as  to 
the  rxnct  ctioloiry,  oithor  from  the  condition  of  the  urine,  or  from  the 
ultimate  persistence  of  symptoms, " 

2.  Chronic  Nephriiit 

The  obscurity  of  many  points  in  the  study  of  chronic  nephritis  in 
adults  is  still  more  embarrassing  when  we  attempt  to  examine  its  pathol- 
ogy in  infancy.  A  few  positive  signs  are  arrayed  against  many  nega- 
tive ones.  The  study  of  its  etiology  is  also  beset  with  difficulties. 
We  arc  often  in  the  dark  as  to  the  time  of  onset  of  the  disease,  because 
the  symptoms  develop  imperceptibly,  or  arc,  as  many  writers  say, 
chronic  from  the  beginning.  Only  occasionally  do  we  obtiun  a  char- 
acteristic picture.  In  other  cases  they  are  not  recognizable.  At  any 
rate  wc  ran  never  say  that  the  symptoms  are  as  definite  as  in  the  more 
iiniiortaiit  fornis  of  acute  Hri^'ht's  disease.  The  patholotjn  (innUnnij, 
owing  to  Lite  numerous  transitions,  is  also  ill-defined.  The  study  of  the 
extension,  and  the  course  of  the  disease  is  attended  by  great  difficulties, 
and  it  is  almost  a  lucky  chance  if  we  are  able  to  follow  the  destiny  of 
the  small  patient  beyond  the  age  of  fourteen. 

From  what  han  con<'  before,  it  is  no  wonder  that  in  the  regular 
cure,  opinions  as  to  the  frequency  and  course  differ  so  widely.  We  will 
only  mention  that  for  instance  Baginsky  emphasizes  the  frequency  of 
chronic  nephritis  in  infancy,  while  Biedert  says  that  the  aflfection  is  very 
rare.  The  fact,  too,  that  the  characteristic  aspect  of  orthotic  albuminuria 
is  still  historically  uncertain,  may  contribute  to  the  general  confusion. 

.\s  a  result  of  this  condition  of  affairs,  it  will  Ix'  hi  tler  to  base  our 
statements  upon  the  results  ui  ileubner's  c.vaminatious,  which  extended 
over  many  years,  than  to  rely  upon  a  literature  which  is  so  rich  in  con- 
tradictions. We  have  adopted  the  clarification  of  Wagner  and  Heubner. 

(a)  Chronic  Blight's  Disease  (Second  Stage.  Large  White  Kkiocy) 

This  variety  seems  to  be  the  least  frequent  in  infancy.  Its  course 
and  pathology  resemble  in  general  the  disease  as  seen  in  adults.  The 
cAaracttruCtes  of  the  disease  are  scanty  urine,  high  percentage  of  albu- 


Digitized  by  GoOgle 


70 


THE  DISEASES  OF  CHILDREN 


inin,  a  plentiful  scdinient  of  all  sori&  of  cyliudeni,  fatty  ccUb,  renal  epi- 
thelium and  leucocytes. 

For  the  pathology  wc  refer  to  the  kidney  showD  in  Platee  49-50, 
which  comes  from  a  thirteen-year-otd  Isoy  who  died  of  this  affection. 

The  thickened  cortex  is  opaque  yt How  in  color,  upon  a  light  transparent 
back-f^round,  p«pe{*iall\'  hitupin  \\\v  medullary  sheathes  of  Bertioi — a 
Kymptorn  of  ihv  liigh-grade  degeneration  of  the  parenchyma. 

As  in  most  of  the  described  cases,  the  etiology  in  this  case  was 
obecure.  In  some  there  seems  to  have  been  demonstrated  a  connection 
with  previous  infectious  diseases. 

The  prognosis  is  generally  unfavorable — death  takes  place  after 
months  or  yrars. 

Treatment  will  be  considered  in  connection  with  the  other  forms 
of  chronic  nephritis. 

(6 1  Contracted  Kidney  (Granular  Atrophy) 

Heubner  i»  of  the  opinion  that  most  of  the  contracted  kidneys 
which  have  been  observed  in  older  children  are  of  the  secondary  type. 
It  appears  that  the  condition  is  not  so  rare  as  was  formerly  supposed. 
Even  in  1897  IleubncT  was  able  to  use  for  his  comparative  study  30 
cases  which  had  come  to  autopsy. 

Amongst  the  etiological  factors  already  mentioned,  syphilis  and 
scarlet  fever,  and  heredity  have  been  emphasized.  In  the  majority  of 
the  cases,  the  exact  causal  factor  cannot  be  proved  with  certainty. 

The  urine  is  abundant,  of  low  specific  gravity,  light  in  color,  and 
contains  a  pmall  prrccntafrn  of  albumin,  which  disappears  from  time  to 
time.   The  sediment,  which  is  small  in  amount,  contains  hyaline  easts. 

The  disease  leads  to  retarded  development,  and  the  children  feel 
weak  and  faint.  Baginsky  observed  excessive  emaciation  and  dryness 
of  the  skin;  Forster,  serious  nervous  symptoms,  tremor  and  psychical 
depression.  After  a  fairly  long  time  the  characteristic  alteration  in 
the  vascular  system  (hypertrophy  of  the  vi  ntrirlc  and  tcnision  of  the 
radial  artery)  d(>v(«lop.  The  ophthalmosco})e  often  leads  to  a  diagnosis 
by  revealing  the  characteristic  changes  in  the  fundus. 

In  its  pathohgieal  anatomy  the  disorder  does  not  differ  from  that 
of  a<lults.  The  contraction  of  the  kidney  may  be  extreme.  Most  eases 
result  in  death  during  childhood:  usually  after  a  duration  of  three 
to  four  years.  The  jiatients  st  lflotn  nttnin  n  more  advanced  ago.  Death 
occurs  with  symptoms  of  uramia,  of  apoplexy,  or  from  the  ha-mor- 
rhagic  diathesis.  Therajieutie  mpasiirf>.s  are  without  value. 

(r)  Chronic  Hscmorrbag^c  Nephritis 

This  form,  according  to  Wagner,  is  characterized  by  the  absence 
of  (Biiema,  and  by  the  occurrence  of  acute  exacerbations,  during  which 
greater  or  smaller  quantities  of  blood  will  be  secreted  with  the  urine, 
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which  contains  albumin  and  casts.  The  quantity  of  urine  diminishes 
with  the  appearance  of  blood  in  the  urine.   Tlie  prognosis  is  relatively 

favorable.  Of  .^slx  cases  observed  by  Wagner,  four  recovered.  It  seems 
worth  mentioTiinc  that  in  a  series  of  oases  the  fatisa!  factor  was  ton- 
sillitis (see  the  remarks  about  nephritis  following  tonsillitis). 


This  name  was  chosen  by  Henlmer  because  in  these  cases  the 
symptomatology  does  not  permit  them  to  be  classed  with  the  other 
forms  of  nephritis  already  described,  and  because  the  termination  seems 
t<»  \h'  uncertain.  All  the  cases  continued  beyond  the  age  of  infancy. 
Of  these  doubtful  forms,  the  larger  number  seemed  to  belong  to  the 
nephritis  of  older  cliildrrn. 

Etiology. — llcubncr  fouml  aiimngst  35  ca.*<es  the  most  frcfjiient 
cause  to  be  the  infectiou.s  diseases  (most  often  scarlet  fever  and  then 
diphtheria,  measles,  influenza,  and  tonsillitis). 

Symptomatology. — ^The  symptoms  bear  slight  resemblance  to  a 
renal  disease.  As  a  rule  we  find  general  weakness,  a  pale  skin,  the  child 
easily  tired,  mentally  and  physicially,  i.e.,  the  symptoms  we  are  ac- 
quainted with  as  occurring  in  orthotic  albuminuria.  These  disturbances 
docrea.se  as  the  chihl  grows  older.  Headache,  vomiting,  inclination 
to  «liarrha>a.  are  seldom  observed.  Hcubner  was  not  able  in  a  single 
ease  to  demonstrate  dropsy,  retinitis,  hypertrophy  of  the  heart,  or 
excessive  tension  of  the  vessels.  The  quantity  and  the  specific  gravity 
of  the  urine  is  nearly  normal.  The  daily  quantity  of  albumin  secreted 
i.-'  seldom  higher  than  1  per  cent.,  and  generally  remains  far  below 
this.  The  sediment  very  scanty  in  quantity,  contains  hardly  anything 
exr«'nt  hyaline  casts,  though  there  are  sometimes  granular,  epithelial 
nii'l  waxy  casts.  Fatty  cells  an<l  red  Idood  corpuscles  are  absent,  while 
the  leucocytes  are  sometimes  found  in  groups  resembling  casts.  The 
albuminuria  is  often  oi  the  orthotic  type.  The  dtflferential  diagnosis 
from  orthotic  albuminuria  may  be  very  difficult,  and  is  frequently  to 
be  established  only  from  the  results  of  sedimentation.  Heubner  gives 
no  information  as  to  the  cause  of  his  cases.  He  refers  to  the  observa- 
tion of  Aufrecht,  Dixon  Mann,  81awyk,  who  saw  death  occTir  between 
the  ages  of  twenty  and  thirty  with  syn>pton)s  of  ura>mia  in  certain 
patients  who  sufTcicd  with  this  form  of  nephritis 

The  prognosis,  therefore,  is  not  favoralih  .  aliiiougb  there  is  no 
reason  to  abandon  all  hope  of  recovery  in  i  \  i  ry  case.  This  is  shown 
by  the  observation  of  some  cases  in  whom  a  cure  was  effected  about 
the  age  of  puberty ;  but  the  individuals  who  recover  during  this  period  are 
often  left  with  a  lowered  reslstaiin  which  predisposes  them  to  relapse. 

Treatment.  Tt  is  a  melancholy  confe-^'-ir)!!  to  inake  that  the 
treatment  of  the  above-mentioned  forms  of  chronic  nephritis  is  almost 


(d)  Dottbtfiil  Foras 


7f 


THE  DISEASES  OF  CHILDREN 


uscle!«f.  Only  in  the  iKi  niorrhapic  typof  is  Hcubnrr  inrlino<|  to  asi  iih«» 
any  curative  vnhie  to  lori;:-coniimird  rrst  in  hod,  al?^tiluti'  milk  diet, 
and  diaphoretic  trcatiaeiit.  Ttiis  is  not  true  of  the  otiier  forms,  on  tlu' 
contrary  it  would  be  a  mistake  to  keep  patients  with  contracted  kid- 
neys or  doubtful  nephritis  in  bed  for  a  long  time.  They  simply  lose 
their  appetite  and  the  subjective  symptoms  increase.  These  children 
shniiltl  fro  tranquilly  to  >;c1hvo!.  and  they  should  not  he  prnhihitcd  from 
play,  work  and  bodily  exercise;  they  should  only  be  guanied  against 
cold  and  overexertion.  During  the  summer  vacation  a  temperate 
mountainous  re^on  is  to  be  preferred  to  a  sojourn  at  the  8oa-shor». 
The  diet  should  be  varied,  only  an  excessive  meat  diet  being  avoided 
(Weigcrt).  Alcohol  shouhl  not  !»(■  iriven.  The  Carlsbad  cure  is  worth 
trying,  and  in  the  case  of  patimts  who  are  inclined  to  a>detna.  in  ron- 
sequcuce  of  the  large  white  kidney,  a  diet  free  from  salt  is  to  be  recom- 
mended. In  regard  to  the  organic  therapeutics  recommended  by  the 
French  and  the  Italians,  we,  in  Germany,  have  little  experience. 

(f)  Amyloid  Degeneration  of  the  Kidnejr 

According  to  Wagner's  statistics,  four  and  one  half  per  cent,  of 
cases  of  amyloid  degeneration  occur  in  children  under  ten  years  of  age. 
The  etiohgy  and  palhological  anaiomy  are  the  same  as  in  adults,  the 

causes  being  protracted  suppuration  in  the  bones,  glandular  tubercu- 
losis, malaria  and  syphilis.  Amyloid  degeneration  has  also  Ik  i  ti  ob- 
served after  a  relatively  short  time  ^thirty  days)  in  the  tli(»litlu-ritie 
kidney.  The  urine  is  light  in  color  and  its  quantity  is  increased.  The 
greater  portion  of  the  albumin,  which  is  formed  in  abundance  may  con- 
sist in  the  albumin  body  precipitated  by  acetic  acid  S>  nator,  Joachim). 

The  clinicai  progress  depends  on  thr  oii;:inal  disease.  Gastro- 
intestinal syni|t1r>ms,  r<^perially  diarrhua,  arc  frequently  present. 

The  prognosis  is  unfavorable,  death  occurring  after  a  few  moutliH 
from  marasmus  or  ur«mia.  Improvement  is  only  poniUe  if  the  orig- 
nal  disease  (syphilis,  suppurations)  is  healed. 

Diagnosis  is  based  upon  the  presence  of  the  etiological  factors, 
together  with  the  swelling  of  the  liver  and  spleen  which  is  usually  found 
at  the  same  time. 

3.  Suppurative  NephriHs 

This  affection  may  originate  from  emboli  (hematogenous)  car- 
ried in  the  blood  stream,  from  inflammatory  diseases  of  the  urinary 

discharging  tracts  (ascending),  or  from  suppurative  processes  in  the 
neiphliorhood  of  the  kidneys.  The  hsematogenous  form  is  character- 
ized bv  symp*'tTi>s  of  ;i  general  pyseniia. 

The  diagnosis  i.s  .suggested  by  the  presence  in  the  urine  of  casts, 
and  masses  of  pus  which  represent  a  serious  sepsis.  If  the  kidneys  are 
painftd  and  can  be  palpated,  the  diagnosis  will  be  easier. 
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The  prognosis  depends  upon  tho  nature  of  the  original  disease, 
and  treatment  must  be  directed  to  the  latter.  A  termination  in  con- 
tracted kidney  is  possible.  Renal  Buppuratioti  resulting  from  ascending 

inflammation  is  not  easily  reeognised  because  the  symptoms  of  the  in- 
flamriKition  of  the  urinary  tracts  (cystitis,  pyelitis)  dominate  th(>  pic- 
ture. But  the  participation  of  the  kidneys  may  be  i^uspected  if  there 
appear  severe  toxic  and  septic  symptoms,  marked  general  disturbance, 
complete  loss  of  appetite,  vomiting,  profuse  diarrhoea,  high  remittent  or 
intermittent  fever,  and  if  palpation  shows  the  kidneys  to  be  enlarged  and 
tender.  The  condition  of  the  urine  hardly  differs  from  that  seen  in  cys- 
topvHitis  •■"oo  pprcia!  article").  The  participation  of  the  urine  in  tho 
innatnniation  makes  tiic  prognosi.-^  nuire  seriou.<,  Imt  reenvory  has  taken 
place  under  the  same  therapeutic  nu'u.sure:>  which  are  employed  in  pyelitis. 


In  this  place  we  shall  discuss  only  those  cases  of  renal  tuberculosis 
which  are  distinguished  by  special  local  symptoms.  They  are  in  a 
minority,  because  the  symptoms  which  proceed  from  the  kidneys  arc 
as  a  rule  masked  I)  I  f  he  general  tuberculosis.  If  we  discover 
the  exi??tenpe  of  tuhercuio^is  in  one  or  more  organ,  and  associated  with 
it  we  find  alt>uiiiiriuria  atnl  casts  it  may  be  impossible  to  decide  whether 
we  have  to  deal  with  a  nephritis  complicating  tuberculosis,  or  with  a 
case  of  tuberculosis  of  the  kidiu  y^. 

Renal  tuberculosis  is  characterised  by  general  and  heal  sifmjitoms, 
and  by  changes  in  the  quantity  and  i|uality  of  the  urine.  The  children 
have  fever,  become  emaeiatcil.  and  palpation  reveals  enlarsiement  of 
tlie  kidney,  or  even  wliere  ilu>  examiner  is  jjartieularly  skilful,  the  pres- 
ence of  tumors  in  the  reiiul  tissues.  Pain  in  the  kidney  or  tenderness 
to  pressure  are  present.  The  former  is  especially  apt  to  be  found  where 
tht  re  is  perincphritic  involvement,  which  is  attend^  generally  by  spastic 
rigidity  of  the  psoas  nm.scle.  The  only  symptoms  of  renal  tuberculo.sis 
in  younger  children  are  incontinence  and  dysiiria.  The  urine  often  con- 
tains ^reat  quantities  of  albumin,  casts,  pus  corpuscles,  especially  lym- 
phocytes, und  blood.  If  the  ureter  is  occluded  there  will  be  no  changes 
found  in  the  urine.  The  finding  of  Koch's  bacillus  of  tuberculosis  in  the 
urino  renders  the  diagnosis  positive.  If  the  disease  is  restricted  to  one 
kidney,  asurpical  operation  may  effect  a  cure.  T'retoral  catheterizaticin, 
and  examiiiatir)n  of  t  he  conditinn  of  the  urine  from  t  he  ot  lu  r  kidney  is  inTO 
of  the  first  importance  to  decide  whether  an  operation  is  proper  or  not. 

STONE  IM  THE  KIDNEY 

In  addition  to  uric  acid  infarction,  en  itniic  conditions  have  a 
dedded  influence  upon  the  formation  of  a  renal  concretion. 

Hils  is  the  reason  why  physicians  for  children  who  have  seen 
hundreds  of  cases  are  contradicted  by  those  who,  because  they  have  not 
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had  the  experirncp.  believe  that  the  oreurrmro  of  renal  calculi  in  chil- 
rcn  is  very  rare.  In  Thuringia,  and  in  Iluugury  there  arc  regions  of 
Stone  formation.  Heredity,  ef^iiecially  from  gouty  parcniA,  is  of  im> 
portancc  in  addition  to  endemic  conditions.  The  amount  of  calcium  in 
the  drinking  wat^r  is  also  considered  an  important  factor  in  the  eti- 
oh)gy.  Boys  are  niore  disposed  to  thi.s  disease  than  girls  The  phos- 
phates take  part  in  the  formation  of  renal  taleuli,  as  well  as  do  the  uric 
aci<l  salts  and  the  oxalate  of  calcium.    Cystin  stones  are  cxceediugly  rare. 

Symptoma. — ^Thc  concretions  produce  an  inflammation  of  the  renal 
pelvis,  and  Bymptoms  of  pyelitis  ami  pyelonephritis  predominate. 
There  may  be  serious  paroxysms  of  pain,  which  arc  the  result  of  the 
incarceration  of  the  stnn<',«.  Their  s\»mptomatolopy  i^  wr  ll  kin'wn  fnnn 
the  pathology  of  the  adult.  As  a  rule  they  arc  followed  l)y  ha-maturia. 
The  diagnosb  is  established  fay  the  discharge  of  calculi  in  the  urine, 
by  the  changes  in  the  urine,  resulting  from  pyelitis,  by  the  paroxysms 
of  pain  with  consecutive  luematuria,  and  by  the  results  of  palpation, 
and  of  examination  by  means  of  tin-  X-ray. 

The  tendency  to  remic^ion  of  the  8ym|>toms  rentiers  the  condition 
very  chronic  in  its  course.  Amongst  the  complications  there  have 
been  noted  the  formation  of  abscess  of  the  kidney,  with  subsequent 
escape  of  the  pus  towards  the  surface,  and  Mcasionally  but  fortunately 
loss  freiiucnt,  into  the  peritoneum. 

Interna!  tJurii prii!ir  men^nrni  are  rnnfiiu'd  lo  the  preserifition  of  & 
vegetable  diet  and  a  liberal  supply  of  alkaline  water  (  \'ichy,  Wililunger, 
Carlsbad  water).  More  recently  the  glycerin  cure  recommended  by 
Herrmann,  5-15  Gm.  (l}-4dr.)  at  a  dose  to  be  taken  in  water,  has  been 
extolled.  Urotopin  fails  to  relieve  th<-  sym])tom8  of  cystopyelltis  as 
^ong  as  the  concretions  have  not  l)een  washed  out  or  removed  !)V  some 
other  mrans.  Where  there  are  symptoms  of  incarceration  we  ennnot 
escape  the  use  of  narcotic  drugs,  in  older  cliildren,  morphine,  in  younger 
ones  chloral  hydrate  by  enema.  In  the  present  state  of  renal  surgrry 
^e  need  not  hesitate  to  recommend  the  operative  removal  of  the  calculi. 

Cr\'.STU"  KI0M:V,  WATER-PAC  Kn>.\l:^    IIVI)i;< -Nl  l'IIl'.r.slS 

Cystic  ilc^n  iii  rntion  of  the  kidney  is  in  most  eases  l»iiau  ral.  In 
this  condition  tlie  kidneys  form  a  system  of  sacks,  separated  by  areas 
of  normal  renal  tissue. 

In  rcganl  to  its  genefh,  there  are  three  opinions:  Virchow  believed 
that  the  cysts  were  reti-ntion  cysts,  resulting  from  obstruction  of  the 
urinary  ducts,  either  by  uric  salts  or  by  f(etnl  intrr-^filird  rHjihropa- 
pillitis.  Two  other  theories  a.ssumeacyst  formation  upon  an  u?tieiiuii(ujs 
base,  or  from  an  arrest  of  development  (Erich  Meyer,  von  Dungern). 
The  organs  may  be  normal  in  size,  or  they  may  become  larger  than  a 
child's  head  and  interfere  with  delivery  (foetal  giant  kidneys,  Bchenkl). 


Digitized  by  GoOgle 


PLA  I  K  .ll. 


Digitized  by  Google 


DISEASES  OF  THE  UROGENITAL  SYSTEM 


75 


If  there  remains  a  sufficient  quantity  of  active  renal  parenehynm  the 
affected  individual  may  live  for  many  j-ears;  if  not,  death  occurs 
sooner  or  later  with  symptoms  of  uriemia.    The  clinical  course  of  cys- 
tic kidney  may  be  either  Fio.  7. 
without  any  jsymptoms, 

Fio.  6. 


Oyi«tic  kiilo^y.   Syjrtein  "f  niviti 
■ep«m«tJ  by  pareudiywa. 


r'ystie  kidney  with  ilirprtirulum  nf  th«  hladder. 


or  it  may  assume  the  aspect  of  a  renal  tumor  (sec  Figs.  6-7).  Since  it 
is  common  for  the  afifection  to  be  bilateral,  it  is  important  to  investi- 
gate the  functional  ability  of  the  other  kidney  before  attempting  the 
removal  of  the  cyst  by  operation. 

By  the  name  of  water-bag  kidney  (hydronephrosis)  we  understand 
a  dilatation  of  the  renal  pelvis  with  consecutive  atrophy  of  the  organic 
parenchyma.    It  may  be  no.s. 
either  congenital  or  acquired; 
unilateral  or  bilateral.    The  | 
acfjuireil  cases  (resulting  from  \ 
concretion,  from  inflamma- 
tory' obstruction  of  the  ure- 
ter, from  compression  of  the 
ureter  by  tumors  filling  tlu- 
ab<lomen),  are  probably  rart-r 
during  infancy  than  the  con- 
genital cases.  If  they  develoj) 
acutely,  they  may  cause  pain 
in  the  thorax  and  abdomen, 
vomiting  and  symptoms  of 
urinary  intoxication.  The 
causes  of  the  congenital  type 

an-  anomalies  in  development  of  the  ureter  or  of  tlie  urethra,  which 
result  in  stricture  of  these  tubes  (atresia  of  the  ureter,  al)normal  valvu- 
lar formation,  congenital  phin»o.*<is,  etc). 


Bilateral  cyntic  kiiincy,  ilivcriiruUim  of  ttie  bladder, 
dilatatiun  uf  the  ureleo. 
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While  water-bag  kidney  is  not  penerally  reeopnized  as  long  as  it  is 
small,  the  larger  ones  present  the  appearances  of  a  renal  tumor  (Fip.  9). 

The  diagnosis  depends  upon  the  demonstration  of  fluctuation, 
as  well  as  upon  the  results  of  the  chemical  examination  of  the  fluid 


which  is  obtained  by  puncture, 
is  not  compatible  with  long  life. 

Fia.  ». 


High-grade  bilateral  hy<lronephrosis 
It  leads  to  ih>ath  by  urirmia. 

The  treatment  of  unilateral 
hydronephro.sis  i.s  surgical.  .\  com- 
plication which  seriously  endangers 
life,  unless  surgical  intervention  is 
undertaken  at  the  right  time,  is  the 
infection  of  the  water-bag  kidney, 
either  through  the  blood,  or 
through  the  ascending  tubules, 
the  formation  of  a  pyonephrosis. 


TUMORS  OF  THE  KIDNEY 

There  are  a  number  of  benign 
tuni(»rs  of  tlie  kidney  i lipoma, 
fibroma,  Iipofil)roma,  lipomyxofi- 
broma,  etc.),  which  seldom  attain  a 
size  greater  than  a  walnut,  and 
which  do  not  pro«luce  any  clinical 
s  y  n»  p  t  o  m  s ,  but  which  may  be 
detected  accidentally  at  autopsy. 
These  same  tumors,  however,  may 
originate  in  the  renal  capsule,  nmy 
s|)read  over  the  kiclney  and  the 
suprarenal  gland,  and  may  protluce 
the  same  clinical  symptoms  as  the 
tumors  about  to  be  <liscu.«sed  in  the  following  lines. 

Amongst  the  tumors  which  have  clinical  importance  belongs  the 
hypernephroma  ^struma  suprarenale,  Grawitz),  which  originates  from 
the  suprarenal  cells,  as  well  as  sarcoma  antl  carcinoma,  which  Hirch- 
Hirschfeld  grou[)ed  together  under  the  name  of  embryonal  gland  tumors. 
Moreover,  there  are  found  mixed  tumors,  adenosareoma,  myxosarcoma, 
lymphosarcoma,  sarcoma  with  enclosed  muscular  fibres,  etc.  {see 
Plate  51).  The  malignant  renal  tumors  oLserved  in  early  life  are  sup- 
posed to  be  congenital  in  origin. 

All  the  statistics  show  the  remarkable  fact  that  the  greatest  num- 
ber of  renal  tumors  occur  in  children  during  the  first  ilecade.  Steffen 
compared  219  ca.«5es,  and  found  that  34  occurred  during  the  first  year, 
r)5  in  the  second,  and  that  the  suni  of  those  occurring  during  the  first 
five  years  was  108  out  of  the  219. 


Lefl  Metl  hydronrphrmi*.  child  lbirt««n  moDllwulil. 
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KMnllTONIC  Alll:NOnAI<(-OM.\  or  tiif.  kidnet. 
Rpninrnl  in  (i|M'ratiun  on  a  r>-ii)ont)i*-ol<l  boy  baby, 
f.  liBninTrliaxic^nrtTniir  xlenosarcuma  :   u,  UitnloJ  opening  of  ureter:   p,  liilalnj  pclvi< :       kiilnry  nuhaiance. 


»  P 


on «PF.-r(>RM  n.\Brou\ 
Sarcoma  botryoiUpp  of  (lie  rcn'ix  and  farina  in  a  2i-year-old  chilil. 
pt,  primary  tumor  MariinK  from  tliv  n'r\ix;  r,  c«rvi\  ;  p.t..  |miI> jmolikr  farrnmaloun  maiw*  in  vagina;  u.  wall 
uf  Mleni!) ;  p,  enduaietrium  ;    m,  !>arcoiualuu!i  nuLvio  in  latrral  liganif  nt«. 
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Symptomatology  and  Diagnosis. — It  is  often  fairly  difficult  to 
determine  whether  a  tumor  in  the  region  of  the  kidney  is  a  renal  tumor. 
Its  relation  to  the  aseenfliiiK,  transverse  and  descending  colon  is  con- 
sidered a  matter  of  importance.  If  these  parts  of  the  intestines  are 
<lisleniled  with  gas,  there  will  be  found  above  the  renal  tumor  a  tym- 
panitic sound,  differing  from  the  absolutely  muffled  sound  usually  heard, 
but  von  Leube  deseribes  appearances  which  differ  from  this.  Where  the 
tumor  can  be  distinctly  outlined,  and  where  the  course  has  been  free 
from  fever,  and  moderate  in  its  symptoms,  we  are  inclined  to  exclude 
paranephritic  abscess. 
A  cone-shaped,  blunt  end 
>[><aks  against  an  en- 
larged spleen,  which  hajj 
a  wedge-shaped  sharp 
edge.  According  to  Is- 
rael, wc  may  remember  in 
differentiating  between 
renal  and  suprarenal  tu- 
mors, that  a  tumor  of  the 
kidneys  is  felt  near  the 
costal  margia,  between 
the  ninth  and  deventh 
rib,  while  the  suprarenal 
tumor  is  palpable  near 
the  median  line. 

It  is  frequently  im- 
possible to  n»ake  a  differ- 
ent ia  I  dia<jn  fi  s  t  s  fro  in 
deeply  seated  tumors  of 
the  liver,  or  from  masses 
of  tuberculous  glands, 
which  latter  must  be  es- 
pecially borne  in  mind 

during  infancy.  Additional  symptoms  of  importance  are  pains  starting 
in  the  region  of  the  loin  and  radiating  towards  the  symphysis,  and  ha-ma- 
turia.  The  latter  is  said  to  be  more  common  in  carcinoma  than  in  sar- 
coma, and  may  be  the  first  symptoms  of  a  renal  nature.  It  is  worthy  of 
mention  that  Israel  has  described  luematuria  in  connection  with  supra- 
renal tumor,  wliich  resulted  from  the  invauon  with  compression  and 
thrombosis  of  the  vena  cava  and  renal  vein  with  interference  with  the 
venous  drainage  from  the  kidney.  The  accompanying  general  symptoms 
arc  emaeiation,  decline  and  gastro-intestinal  disturbances  The  tumor 
.still  remains  the  most  important  symptom  for  the  establishment  of  a 
<iiagao6is.    The  larger  it  is.  the  easier  is  it  to  prove  its  presence  by 
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Section  Uirouch  an  embryonal  adramvnrroma  <i><v  l'lnt<^  52^. 
Atyptel  prolifMsUiig  apitlwlial        ooonective  tiaaiM  itriajts  wiih 
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palpation.  In  two  cases  Israel  diagnosed  by  palpation,  sarcomas  of  the 
aise  of  a  cherry  kernel.  It  is  exceedingly  rare  that  any  one  is  able  to 
recogiiia*'  tumor  partick's  in  the  urine.  The  X>raya  are  of  value  in 

differentiating  from  calculi. 

Complicaiion.'i  result  from  metastatic  deposits,  especially  in  the 
liver  and  in  the  lungs. 

The  prognosis  without  surtpcal  intervention  is  absolutely  hope- 
less. D(  ath  terminates  the  scene  either  in  a  few  months,  or  at  Ii  ast 
within  two  yean*.  Operation  whicli  predisposes  a  healthy  toiiditlon  of 
the  other  kidney  may  afTect  .1  lasting  cure.  Out  of  88  opi  rat*  *!  cases, 
investigated  by  Stcffcn,  18  remained  permanently  free  fron»  recurrence. 

EFIIIEFUKITIS,  FERINEHilUTlB  AND  PARANEFHRIIIS 

Israel  understands  by  epinephritis  an  inflammation  of  the  adipose 
capsule;  by  perinephritis  an  inflanuuation  of  the  fibrous  capsule;  by 

paraiK'ithritis  an  inflammation  of  the  loose  connective  and  fatty  tissue 
\vhi<  h  surrounds  the  kidneys  of  the  retrorenal  fascia  which  envelopes 
the  fatty  capsule. 

These  varieties,  symptomatically  scarcely  to  be  separated,  form 
numerous  transitions.  In  some  cases  the  inflammation  originates  from 
a  suppurative  disease  of  the  kidneys;  In  others,  from  affections  of  the 
vertebral  column,  psoas  ali!*ces«cs,  jikuritis,  but  it  may  aJso  tlrvelop 
prinmrily  KJibney,  Henoch).  (Jibiiry  nanu  s  amongst  the  initial  symp- 
toms, chilUi,  lacerating  pains  in  tiic  region  of  the  loins,  loss  of  appetite 
and  constipation. 

The  ^agnosia  is  established  by  the  detection  of  resistance,  not 
sharply  defined,  but  rather  diffuse,  which  extends  from  the  renal  rc^fion, 
anteriorly  and  towards  the  mrdinn  line.  In  more  advanced  cases, 
redness,  ccdenia  of  the  corresponding  loin,  and  finally  abscess  formation 
are  present.  The  child  walks  in  a  peculiar  manner,  bending  the  body 
toward  the  affected  side,  dragging  the  lower  extremity,  and  carrying 
the  vertebral  column  stiffly  and  inflexibly  as  In  the  second  stage  of 
coxitis  (psoas  cramp).  Th(>  jm?  may  escape  spontaneously  to  the  8Ul^ 
face,  or  le.'^s  freqiK^nily  into  the  pleura  or  the  peritonea!  cavity. 

The  prognosis  depends  upon  that  of  the  fundanienlHl  disease. 

Treatment  consi^  in  incision  and  emptying  of  the  pus,  and  in  those 
serious  recurrent  cases  originating  from  the  kidney,  in  nephrectomy. 

PATHOLOGY  OP  THE  RENAL  PELVIS  AND  OF  THE  URETER 

The  disposition  of  the  renal  pelvis  and  of  the  ureters  may  be  dif- 
frrmit.  There  may  be  no  rt  nal  ]>f'lvis  at  all,  but  the  rrna!  calyces  may 
entei  liti  ctly  into  seviTal  tulns  connected  with  the  ureter.  The  con- 
genital anomalies  of  greatest  practical  importance  are  atresia  (atresia 
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uretrro  vaginalis,  urotcro  uterina,  uicU-ro  urrthrali.s),  and  the  formation 
of  valves,  jsincc  these  conditions  result  iu  the  formation  of  hydronephrosis. 

The  prolapse  through  the  urethra  of  a  blind  ureteral  mouth  pro- 
jecting into  the  urinary  bladder  like  a  bliater,  requires  brief  mention. 
More  than  forty  such  eases  have  been  described.  The  prolapse  may  be 
complete  or  incomplete,  the  former  being  only  possible  in  the  female 
sex.  The  perfectly  developed  anomaly  presents  itself  as  a  dark  red 
tumor  which  may  be  the  size  of  a  hen's  egg,  which  enlarges  under  press- 
ure, 18  diminished  by  compression,  and  feels  like  a  flabby  bag.  The 
latter  quality  differentiates  it  from  ^olld  tumors  of  tho  bladder.  The 
oiiiriii  of  the  tumor-like  mass  may  Ix  determined  by  exploration  with  a 
probe.  The  symptoms  are  similar  to  those  of  irivor*«ion  and  prolapse  of 
the  urinary  bladder.  The  symptoms  of  incomplete  prolapse,  which  is 
recognized  by  cystoscopic  examination  arc  like  those  produced  by 
calculi  (Weinlechner).  In  some  cases  it  is  impossible  to  distinguish 
between  this  condition  and  prolapse  of  the  bladder.  If  the  mouths  of 
th<>  ureters  are  visiblr,  tin  former  condition  is  prefsrnt.  If  a  kidney 
eidarged  by  tiie  fnitiiatii)ii  of  a  hydronrjihro^jis  can  lie  ilrteoted  by  pal- 
pation, it  is  probable  that  an  impervious  ureter  diverticulum  is  present. 

The  affection  is  the  result  of  a  congenital  deformity  of  the  ehd  of 
the  ureter. 

Treatment  consists  in  re-establishing  the  communii  ation  between 
the  bladder  and  the  rinsed  up  ureter.  The  danger  of  the  londition  con- 
sists in  the  possibility  that  symptoms  of  strangulation  may  appear, 
and  in  the  disposition  of  the  prolapsed  membrane  to  inflammatory 
disease  with  extension  upward. 

The  inflammation  of  the  renal  pelvis,  pyelitis,  will  be  discussed 
along  with  the  cystitis  to  which  the  affection  is  closely  related. 

DEFECTS  OP  FOBtfATION  OP  THE  BLADDER,  OF  TBE  URACHDS 

(Umbilkd  FiitiiU> 

Fleury  descril)cd  congenital  absence  of  the  urinary  bladder  in  which 

dealh  ornirrod  from  pniitonitis  in  consoquence  of  catheterization,  which 
was  madr  mccssary  l)y  in<'nntinence  of  the  urine.  Amonn:-t  \hv  ex- 
tremely rare  conditions  are  to  bi;  mentioned  a  rudimentary  reduplication 
of  the  urinary  bladder,  with  its  separation  into  several  partitions. 

Ectopia  of  the  Madder  (Figs.  11,  12,  and  13),  which  occurs  pre- 
dominantly in  persons  of  the  male  sex,  and  is  generally  eond)ined  with 
deformity,  is  of  dinirrd  inipurtance.  Aliffeld  eharactt'rizes  this  affection 
as  "a  lis-suie  in  tlie  abdomen  of  ;in  (•llinwisp  we!!  formed  foetus,  wliich 
is  lined  with  a  bright  red  velvet-like  skin  {ihv  [)ladder  membrane), 
which  b  constantly  kept  moist  by  the  urine  which  trickles  upon  it. 
Below  the  fissure  in  the  abdomen  and  bladder  are  to  be  seen  incompletely 
developed  external  genitals. "  The  Assure  of  the  abdomen  and  bladder 
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may  hp  accompanied  by  a  complete  separation  of  the  bladiier,  and  by  an 
unnatural  division  between  the  two  halves.  To  ex|)lain  this  anomaly, 
there  have  been  brought  forward  theorieBof  bursting  and  of  incarceration. 

Not  only  the  intestines^  but  other  orgsns  may  participate  in  this 
deformity,  thus  Rosenhaupt  describes  a  fissure  in  the  abdomra,  blad> 
dcr,  an  !  ;c  bone  with  dblocation  of  the  kidney,  absence  of  the  right 
umbilical  artery  an.l  two  separate  uteri.  The  nffeetinn  may  be  healed 
during  intra-utcrinc  life,  when  it  may  be  recognized  by  the  presence 


of  peeuli«r  dcatriclal  band.-*  (Ku.ster,  Sonnenburg).  It  is  of  exlri  me 
danger,  becau.'Je  of  the  great  liability  to  infection  of  t!ic  niemhranc, 
and  it  should  be  treated  by  an  early  plastic  operation.  Herger  proved 
statistically  that  the  average  duration  of  life  is  much  shortened  by  this 
anomaly.  Out  of  seventy  one  children,  four  of  whom  were  still-born, 
thirty  four  ilied  when  less  than  ten  years  old. 

Patel  described  a  fi/,s7/r  tlilatalion  of  the  portion  of  thr  urarlnijj 
which  communicates  with  the  bladder,  in  v  hich  the  bladdej  \\hs  prtssed 
upon  by  the  urachut*  like  a  tumor  with  rr>ulting  retention  of  urine. 

Fistulee  of  the  urachm  are  in  part  congenital  and  in  part  acquired 
during  intra-uterine  life.  According  to  Ledderhose,  the  first  results  from 


Digitized  by  GoOgle 


DISEASES  OF  THE  UROGENITAL  SYSTEM 


61 


Fio.  12. 


disturbances  in  th<>  transformation  of  allantois  into  bladder  and  urachus. 
Another  theory  ascribes  it  to  intra-uterine  retention  of  the  urine  as 
a  result  of  urethral  strictures.  Small  umbilical  fistuhe  of  the  urachus 
arc  not  .so  very  rare.  .\n  umbilicus  which  remains  moist  for  a  conspicu- 
ously lont;  time  with  surrounding  excoriation,  points  to  this  anomaly,  in 
the  presence  of  which  it  may  bc' possible  to  demonstrate  a  fine  membrane 
lined  with  true  epithelium,  from  which  urine  exudes.  There  often  co- 
exists deformity  of  the  urethra 
(valvular  blocking,  strictures),  and 
of  the  genitals.  In  undertaking  to 
treat  the  condition  we  must  con- 
sider the  possibility  that  urethral 
strictures  may  rcMpiire  simultaneous 
removal,  because  after  a  plastic 
closure  of  the  fistula  of  the  urachus, 
death  may  result  from  retention  and 
from  peritonitis.  Even  the  use  of 
a  strong  caustic  in  the  fistula  may 
endanger  life  in  the  same  manner. 

INVERSION  AND  PROL.\PSE 
OF  THE  BLADDER 

Prolapse  of  the  bla<lder  pre- 
sents it.'^elf  as  a  dark  red  swelling 
protruding  between  the  labia,  over 
which  the  urine  trickles.  Predispo- 
sition to  this  anomaly  is  cau.setl  by  the  spindle-lik<'  shape  of  the  child's 
bladder,  and  by  the  funnel-shaped  passage  into  the  urethra,  in  contra^^t 
to  a<lults  in  whom  the  urethra  begins  suddenly  as  a  simple  r<»und  opening. 
The  immetiiate  causes  are  constipation,  diarrhcea,  and  long-continued 
cystitis.  Frua  observed  prolap.se  of  the  bladder  in  a  baby  six  months 
old  in  the  course  of  an  attack  of  dy.sentery. 

The  diagnosis  is  determined  by  the  form  an<l  consistence  of  the 
tumor,  an<l  by  the  possibility  of  replacing  it,  during  which  a  greater  quan- 
tity of  urine  is  discharged  ( Weinlechner).  After  reposition  we  inusl  try 
to  preserve  the  jjosition  of  the  bladder  by  bandages.  If  we  are  unsuccess- 
ful in  this  an  attempt  must  be  made  to  narrow  the  urethra  by  operation. 

BACTERIURIA.  C\STITIS  AND  PYELITIS 

To  Escherich  is  due  the  great  merit  of  having  pointe<l  out  in  ISIM 
the  fre<pient  occurrence  of  cystitis  in  chiMren.  especially  in  girls.  The 
bacterium  coli  is  a  fretjuent  cause  of  ve.sicle  catarrh  in  adults,  but  still 
more  so  in  childhood.  Escherich  observed  in  his  Clinic,  anjongst  00 
cases  that  the  bacterium  coli  alone  or  in  mixed  infection  was  j)resent 
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58  times,  and  the  confirmation  of  his  observation  by  nearly  all  other 
writers  (Finkelstein,  Trumpp  and  others)  has  led  to  the  establishment 
and  definite  recognition  of  the  conception  of  colicystitis.  Next  to  the 
bacterium  coli^and  far  less  frequently,  there  are  seen  as  exciting  causes 
of  cystitis  in  childhood,  streptococci,  staphylococci,  gonococci,  proteua, 
bacterium  lactis  a^rogenes,  bacillus  mesentericus.  bacillus  pyocyaneus 
and  the  bacilli  of  diphtheria  and  tuberculosis. 


Fm.  11. 


EMopi*  of  tK«  bladder.  Epiapadiaa,  eryptardiimn.  didoAtion  of  the  umbilieua,  abMoea  of  the  lymphyaa. 

Different  writers  have  separated  the  baoteriuria  more  or  less  sharply 
from  cystitis,  i.e.,  the  inflammatory  reaction  of  the  bladder  membrane 
upon  the  intruded  bacteria. 

Krogius  defines  the  bacteriuria  as  characterized  on  the  one  hand  by 
the  appearance  of  a  very  large  number  of  bacteria  in  the  freshly  dis- 
charged urine,  and  on  the  other  by  the  absence  of  marked  infiammatory 
symptoms  in  the  mucous  membrane  of  the  urinary  tracts.  He  does  not 
include  under  this  affection  cases  in  which  the  presence  of  bacteria  in 
the  urine  is  .simply  a  secondary  symptom  of  an  infectious  nephritis  or  of 
a  general  infectious  disease  (we  know,  for  instance,  that  the  correspond- 
ing bacteria  are  discharged  in  the  urine  in  the  general  infection  of 
typhoid,  staphylococci,  streptococci  and  sepsis  pyocyaneus).   In  bacteri- 
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uria,  tho  urine  looks  like  a  bouillon  rnlturo  of  l)ac't('ria.  It?  stwW  is 
vapid,  its  rcuction  acid,  and  the  sedimt'nt  contains  nothing  but  hacti-ria. 
There  is  seldom  any  incroase  in  the  cellular,  round  cells  and  bladder 
epithelium.  The  only  symptoms,  therefore,  are  the  peculiarities  of  the 
urine  just  described,  and  in  a  minority  of  cases,  increased  micturition 
or  urinary  continence.  According  to  MelUn,  who  observed  ten  cases, 
this  affection  is  frequent.  Tlie  only  reason  why  it  is  so  rarrly  diagnosed 
is  that  no  direct  disordtTs  result  from  it,  ami  the  diagnosis  is  arrived 
at  only  by  an  examination  of  the  urine.  The  younger  the  child  the 
greater  the  predisposition  towards  it.  A  great  many  of  the  cases  are 
found  in  infancy.  The  exciting  cause  is  generally  the  bacterium  coli 
(8  out  of  10  of  MeUin's  cases,  the  other  two  being  due  to  the  staphy> 
lococcus  albus). 

Other  writers  take  a  wider  view  of  the  condition,  and  include 
under  the  term  bacteriuria  eases  which  show  general  symptoms:  fever, 
headache,  pallor,  vomiting  and  diarrhoea.  Escherich  b  probably  cor- 
rect in  emphasising,  on  the  contrary,  that  these  symptoms  suggest  an 
inflammatory  roartion  of  the  discharging  urinary  tracts,  and  that  it 
would  therefore  be  better,  under  these  conditions,  to  speak  nf  them 
as  cystitis  or  cystopyeliiis.  The  pathogenesis  and  therapeutics  of 
bacteriuria  are  exactly  the  same  as  in  cystitis. 

^rmptomatoloigy  and  Diagnosis.— dinically  we  are  able  to  dis- 
tinguish two  forms  of  ey.stitis  in  infancy.  The  first  is  attended  by 
general  syni|)tnms,  restlessne!<s,  fever,  pallor,  debility,  anorexia:  but 
not  a  single  symptom  pointing  to  a  disease  of  the  urinary  tract.  On  the 
other  hand  the  second  form  presents  in  addition  to  more  or  less  general 
symptoms,  indications  arising  from  the  urinary  tract;  increased  mietu- 
rition,  difficulty  in  passing  the  urine,  colic  in  the  abdominal  region, 
tendernep?  of  tlie  hhidih-r  to  [irepsiire.  nnrl  innammatory  reaction  in  tli<> 
neighborhood  of  the  meatus.  \\  hih'  \\  r  have  to  deal  witii  ol^scure 
febrile  conditions,  a  uranalysis  is  ubsoiulely  necessary  where  general 
symptoms  are  prominent,  and  local  symptoms  are  absent,  which  will 
be  the  ease  in  a  large  proportion  of  cases,  especially  during  infancy. 

In  the  case  of  infection  resulting  from  the  coli  bacilli  the  fre^y 
discharged  urine  is  turbid,  contains  arid  and  albumin,  but  the  quan- 
tity of  the  albumin  never  goes  above  H.lf)  per  cent.  The  turbidity 
is  due  to  the  presence  of  pus  corpuscles  and  bacteria,  which  are  fre- 
quently pure  cultures  of  the  bacterium  coli  (Fig.  14). 

Thi  proportion  of  the  bacteria  to  '  number  of  cellular  elements 
is  varied;  the  former  are  often  present  in  fur  greatJT  numbers,  partly 
in  pairs,  partly  grouiMvl  in  sniftll  piles.  Sometimes  tliev  are  short  like 
cocci,  sometimes  arranged  in  longer  threads.  They  are  readily  seen 
in  the  hanging  drop  and  are  stiU  more  perceptible  when  Loffler's.  solu- 
tion Is  added  to  the  fresh  preparation  (Escherich).  In  order  to  fac-ili- 
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tatc  their  identification,  and  to  prove  a  mixed  infection,  Gram's  method 
of  doubU'  staining  is  to  he  recommended,  since  by  this  process  the  coli 
bacilli  are  deprived  of  color.  The  bacteria  will  grow  upon  all  the  usual 
metlia,  but  there  may  bo  some  slight  deviations  as  to  the  growth,  mo- 
bility or  fermentation  from  the  normal  condition  of  the  coli  bacillus  in 
the  case  of  sugar  solutions. 

In  addition  to  the  strictly  bacteriological  demonstration,  an  acid 
reaction  of  the  urine  is  also  in  favor  of  the  presence  of  colicystitis. 
This  acid  reaction  is  constantly  wanting  in  the  case  of  septic  cystitis 
due  to  staphylococci  and  streptococci,  but  it  is  present  in  the  tubercu- 
lous form,  which  is  extraordimirily 
rare  a*  a  primary  affection,  but  which 
does  accompany  tuberculosis  of  the 
kidneys,  of  the  genitals,  or  a  general 
tuberculosis,  and  which  can  be  easily 
recognized  by  bacteriological  exam- 
ination. This  affection  is  said  to  be 
<listinguished  by  severe  pain,  cystite 
«louloureuse  (Preindlsberger^. 

We  will  briefly  mention  here  the 
experiences  of  Goppert ,  who  had  the 
opportunity  of  observing  a  great 
number  of  ca.««es  of  cystitis  in  chil- 
dren in  Silesia.  He  permitted  me  to 
use  a  portion  of  his  clinical  experi- 
ence for  th<'  present  work,  for  which 
1  wish  here  to  express  my  gratitude.  Goppert  describes  cases  of  cys- 
titis which  app<'ared  suddenly  with  violent  general  symptoms,  high 
f<'ver  and  rapid  breathing  during  the  second  half  of  the  first  year  in 
suckling  babes.  Conspicuous  symptoms  in  these  cases  were  a  charac- 
teristic pallor,  a|)pearing  even  on  the  second  or  third  day,  and  loud 
screaming  when  the  child  was  held  upright.  Later  in  tlir  i)r()gress 
of  the  disease  these  infants  shf)W  extreme  paleness  of  the  face,  large 
eyes,  and  restless,  hoarse  .screaming,  which  are  symptoDiS  recalling  the 

* 

aspect  of  severe  intestinal  catarrh  in  its  later  state.  In  older  girls, 
Goppert  saw  cystitis  present  itself  in  two  different  forms.  In  one  of 
these  the  child  was  very  feverish,  almost  like  typhoid,  and  there  wa.«« 
no  indication  of  bladder  disorder.  Tho.se  who  suffered  from  the  other 
form  were  brought  to  Goppert  because  of  ann-mia,  pallor,  antl  evening 
fever,  i.e.,  with  the  symptomatology  we  are  wont  to  see  in  cases  of 
tuberculosis.  \'esical  disturbanc»'  was  present  in  only  a  small  per- 
centage of  the  cases. 

Those  forms  of  cystitis  not  caused  by  the  coli  bncillus.  but  by  .those 
bacilli  mentioned  above,  differ  in  syjuptomatology  very  little  from  the 


I"ritir  mlimrnt  from  r<>liry»lili>«.   Siiipar  stained 
wiili  nioth>|pnr  lilur.  iimimirml  <MX) aluunpt^ni. 
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colieystitis,  only  that  their  course  is  more  malign,  and  that  bluod  is 
more  often  found  mixcrl  with  the  urine.  The  pyoeyaneuti-cystitis  which 
nuiv  bo  a  complication  of  gt  iural  pyocyaneus  infection  if!  characterized 
by  haemorrhages  in  the  skin,  and  we  can  difTerentiate  it  only  by  bac- 
teriological examination  of  the  urine. 

Pathologically,  the  acute  bladder  catarrh  is  characterized  by  red- 
ness, infiltration  and  swelling  of  the  membrane,  \vlii(  h  i.s  covered  with 
mucus  an<l  with  numerous  cell?-',  hladdcr  cpitli(  Hum.  and  leucocytes. 
The  chronic  stage  shows  thickening  and  greater  putting  out  of  the 
membrane;  if  the  process  is  particularly  intense  we  see  loss  of  substance 
and  hemorrhage.  Except  in  the  cystitis  due  to  the  diphtheria  bacillus, 
We  seldom  see  extensive  fibrinous  deposits. 

Pathogenesis,  Character,  Etiology. — Thrre  ha.«  lieen  murh  di.<- 
cussion  as  to  the  mode  of  entrance  of  the  bacteria  into  the  l)laiider,  and 
as  to  the  circumstances  under  which  they  produce  iuHamunition  of  the 
mucous  membrane.  There  are  three  possible  modes  of  entrance;  they 
may  enter  by  way  of  the  urethra;  they  may  reach  the  urinary  bladder 
through  the  circulation  of  the  kidneys,  by  uay  of  the  urine,  or  finally 
they  may  invade  the  urinary  tract,  and  .settle  upon  its  membrane  by 
penetrating  its  walls  from  the  adjoining  viscera.  The  fact,  already 
mentioned,  that  colieystitis  chiefly  affects  the  female  sex,  and  that  its 
presence  is  rare  in  male  children,  argues  in  favor  of  the  first-named 
mode  of  infection.  The  bacterium  coli  is  almost  always  to  be  found 
under  normal  eondltions  upon  the  surface  of  the  vulvn  and  v.iiiina,  and 
its  migration  llirough  the  short  female  uretlira  is  probably  fairly  fre- 
quent, especially  when  the  mouth  of  the  urethra  is  ojwn,  as  is  readily 
possible  in  girUi  in  eertdn  positions.  The  penile  urethra,  however, 
from  its  very  anatomical  condition,  would  probably  exclude  this  mode 
of  infection. 

Posner  and  Lewin  proved  experimentally  the  possihilit y  of  a 
ha'inaio^^Tious  coli-i nfert ion  of  the  urinary  traets.  In  man  this  method 
of  infection  must  be  taken  absolutely  for  granted,  but  still  its  occur- 
rence may  be  considered  rare,  since  a  frequent  invasion  of  the  blood 
stream  by  the  coli  bacilli  is  improbable,  because  in  colieystitis  the 
examination  of  the  tiiood  was  almost  always  negative  (Wunschheim, 
Escherich). 

The  third  possible  manner  of  infection,  the  wandering  of  the  coli 
bacilli  from  the  intestinal  tract,  has  also  been  experimentdly  proven 
(Wreden).   The  intestinal  epithelium  must  have  been  destroyed  either 

by  disease  or  by  artificial  means  Kscherich  is  strongly  inclined  to 
acknowledge  t!ie  jiosslbiHty  of  ihi-  mode  of  infection  in  some  of  the 
cystites,  |niriicularly  those  in  wliieli  tin  lilndder  disease  follows  in- 
flammatory intestinal  diseases,  especially  intiammatory  processes  in  the 
lowest  part  of  the  intestinal  canal: — "Colitis  contagiosa."  According 
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to  Eaeherieh,  an  infection  of  the  urinary  tract  in  tbis  maaner  b  pc»- 
sible  not  only  by  the  bacterium  coli,  but  also  by  streptoeoccK  Tbia 
mode  of  origin,  according  to  Escherich,  is  probably  the  rule  In  the 

extremely  rare  cystiti«  of  hnvfj. 

The  second  question  wliicli  imi.-t  l>e  answered  is  whether  the  eoii 
bacilli  or  other  bacteria  after  having  gained  an  entrance  will  always, 
regardless  of  the  circumstances,  produce  an  inflammation  of  the  mucous 
membrane.  The  pure  eases  of  bacteriuria,  prove  that  this  is  not  so. 
We  may  maintain  with  absolute  certainty,  even  without  refj-rring  to 
this  fact,  that  the  bladdrr  membrane  does  not  fihvays  react  with  in- 
flammation to  entering  germs.  The  fact  thai  eystiiis  is  scldotn  pri- 
mary, but  far  oftener  follow  other  diseases,  especially  those  of  the 
intestines,  supports  the  opinion  that  in  order  to  bring  about  an  inflam- 
mation there  must  be  some  disposing  condition  present  in  the  bladder. 
Quion  belie  ves  that  the  Lhicf  predisposing  factor  is  retention  of  the 
urine.  Retention  of  the  mine  may  be  diir.  not  only  to  local  obstruc- 
tion, such  as  strictures,  diverticula-,  etc.,  but  it  may  also  re.sult  from  con- 
ditions impairing  the  general  health  of  the  children,  because  in  these  cases 
the  urinary  discharge,  otherwise  well  regulated,  may  he  interfered  with* 

Adtlitional  factors  disposing  to  cystitis,  are  cold  (sitting  on  ice), 
diminished  liiurcsis.  hypenvniia,  irritation  and  lesions  of  the  mucous 
membrane  by  foreign  bodies  and  by  calculi,  irritations  by  toxins,  etc. 
(Escherich). 

Our  knowledge  of  the  character  of  cjnstitis,  due  to  the  bacterium 

coli  and  the  prot«'us  has  been  advanced  by  the  important  discovery 
of  Pfaundler,  who  denmnstriif ed  that  a  bouillon  culture  of  bacilli  grown 
on  tirino  and  mixeil  with  tlie  blood  frrrim  of  the  same  patient,  will 
produce,  even  if  considerably  diluted,  the  agglutination  which  ha.s  been 
{NTOved  by  Gruber's  experiments  to  occur  in  coli  infection. 

The  technique  employed  by  Pfaundler  was  in  every  essential  the 
same  as  that  recommended  by  WidaL  The  blood  was  taken  by  vene- 
section and  aildi  d  to  the  serum  in  the  usual  manner.  Pfnundler  took 
the  microbes  he  wished  to  examitie  from  a  pure  culture  (agar-agar), 
twenty-four  hours  old  and  deposited  three  drops  in  a  bouillon  tube. 
This  emulsion  he  mixed  with  the  serum  in  proportions  of  10  to  1,  30  to 
1, 50  to  1,  and  100  to  1.  From  each  of  the  four  mixtures,  and  from  one 
serum-free  emulsion,  as  a  control  proof,  he  took  one  small  droi)and  brought 
them  top  t her  on  one  common  sterile  cover-glass,  which  was  inverted  in 
the  usual  manner  over  a  concave  glass  slide.  The  observation  was 
effected  with  a  strong  dry  lens.  Where  reaction  is  positive  after  twenty- 
four  hours,  the  following  apperances  develop:  *'The  vmall  rods  grow  out 
into  delicate  extremely  I<Hig  threads,  which  appear  claw-like  and  inter- 
woven an<l  form  lumpy  eronp*  nn'!t  r  slielit  ni:iL'nif:'  ;itirai.  TJi.-  groups 
are  either  isolated,  or  else  are  connected  by  extremely  delicate  fila- 
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ments.  Between  the  single  filaments  the  liquid  is  perfectly  free  from 
form  elements.  The  threads  and  filaments  do  not  present  the  least 
indication  of  mobility.  Under  high  powers  the  threads  appear  partly 
articulated,  granular,  and  sometimes  thickened  into  clubs.  The  threads 
are  greatest  in  length,  the  filaments  are  densest  in  the  reaction  where 
the  serum  dilution  is  the  least  (Fig.  15). 

Considering  the  morphological  conduct  described  above,  Pfaundler 
designates  the  reaction  as  the  thread  reaction.  It  can  therefore  only  be 
called  positive  when  it  develops  in  a  dilution  of  at  least  30  to  1.  To 
produce  this  reaction,  the  conditions  are:  The  employment  of  a  serum 
and  of  microbes  from  the  same  pa- 
tient, and  the  presence  of  fever  dur- 
ing the  presence  of  infection  as  an  in- 
dication of  the  general  disturbances, 
but  the  reaction  fails  not  only  in 
light  cases  of  brief  duration  but  in 
serious  cases  which  end  in  death.  It 
has  been  established  in  a  series  of 
cases  by  means  of  this  reaction,  dis- 
co vereil  by  Pfaundler,  that  colon 
bacilli,  or  the  proteus  in  the  urine 
are  not  insignificant  parasites,  but 
are  of  pathogenic  import  in  man, 
since  they  produce  through  their 
toxins  a  specific  reaction  in  the  body. 

Course  and  Complications : — 
Pyelitis  and  Pxjelonephritis.  —  The 
course  varies  according  to  the  etio- 
logical factor  and  according  to  the 
participation  in  the  inflammation  of  the  renal  |)elvis  or  the  kidney, 
for  instance,  if  extraneous  bodies  or  calculi  are  the  ca.sual  factors  of  the 
cystitis,  the  affection  will  last  for  a  time,  and  a  cure  will  be  effected 
only  after  the  removal  of  the  cause.  Those  varieties  due  to  the  bac- 
terium coli  and  to  the  proteus,  and  the  lactis  aerogene.s  will  bo  more 
quickly  relieved  than  those  which  result  from  streptococci  and  staphylo- 
cocci, whose  course  is  more  malignant.  The  eystites  <lue  to  diphtheria, 
and  to  the  bacilli  of  tuberculosis,  belong  to  a  more  serious  class,  and 
often  terminate  in  death. 

The  gradual  extension  of  the  infection  through  the  ureter  into  the 
renal  pelvis  and  further  into  the  kidneys  renders  the  course  of  the 
disorder  prolonged  and  chronic.  Symptoms  indicating  a  secondary 
pyelitis  resulting  from  cystitis,  are: — sensitiveness  to  pressure  over  the 
renal  region,  radiating  colicky  pains  in  the  neighborhootl  of  the  kidneys, 
elevation  of  tempertaure,  which  is  intermittent,  and  "of  which  the 
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Thread  reaction.  Kmuliion  o(  a  pun*  cult- 
ure nf  the  cijli  b«cillu*  (rum  ibr  unnr  of  a  febrile 
cliiUI,  suiTerinx  with  aeriou^  cuiieyatiti*.  mixed 
with  llie  blood  wnim  of  the  rame  child  in  tite  pro- 
portion of  200  to  I.  Observation  of  the  hansinc 
(Imp  after  Iwenly-fuur  huun.  Maxnifi^l  l&O 
diametera. 
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type  rciuiads  us  of  malarial  fever,"  with  a  feeling  of  lurftrl  \vrll-l>»ing 
(luring  the  intervals.  The  sprea*!  of  the  inflammatiun  to  the  tuenilirane 
of  the  renal  pelvis  is,  according  to  Roeenfeld,  recorded  in  the  urine  by 
an  increase  in  the  percentage  of  albumin,  by  the  appearance  of  distorted 
white  blood  corpuscles,  crenated  red  blood  corpuscles,  and  the  small 
cubical  epithelium  of  the  upper  urinarj'  tracts.  The  primarj'  pyelitis 
which  is  observed  especially  in  oUh'r  girls,  may  present  «'liiiical|y  the 
same  appearances  as  the  secondary,  but  sometimes  not  a  single  symp- 
tom indicates  the  seat  of  the  disease,  except  the  irritalNlity  of  the  child, 
occasional  febrile  reaction,  an  extreinc  pallor,  and  a  lack  of  appetite, 
which  look  more  like  the  syrnptoms  of  a  general  dis<  ;isr  than  of  a  local 
infection.  The  diagnosis  can  only  be  ostab!ishe<l  by  an  examination 
of  the  urine,  which  is  supposed  to  have,  according  to  Graf,  a  smaller 
percentage  of  bacteria,  a  greater  percentage  of  albumin.  Mid  a  more 
decided  acid  reaction,  than  cystopyelitis. 

If  the  kidney  becomes  involved  in  the  inflammation,  it  will  be 
shown,  a?  in  the  cftse  of  nn  infant  whose  cystitis  followrd  upon  an  in- 
testinal disease,  by  exacerbation  of  the  gastro-intestinal  symptoms,  by 
the  appearance  of  vomiting  and  diarrhea,  which  do  not  depenil  upon 
the  character  of  tlie  nourishment,  and  which  alone  point  to  the  nature 
of  the  disturbance.  The  percentage  of  albumin  in  the  diminished 
urine  is  increaseil,  and  casts  and  renal  elemei:ts  appear.  Convulsions, 
opisthotnnnp.  ami  coma  may  br  added  tn  the  picture  and  the  patient 
may  die  with  high  remittent  or  internntteui  fi  ver,  with  symptoms  due 
partly  to  the  urinary  intoxication,  and  partly  to  the  septic  infection. 

If  we  bear  in  mind  what  was  said  of  the  symptomatology  of  the 
nephritis  complicating  the  gastro-intestinal  diseiises  of  infancy,  it  is 
apparent  thai  wliere  a  cystitis  hat<  cnnic  on  rapidly  in  the  rntir?r  of 
an  intestinal  disease,  it  is  hardly  posisible  to  establish  the  (lifT(  reiiiial 
diagnosis  bt^tween  cystitis  associated  with  a  simulanteous  htrmatog- 
enous  nephritis,  due  to  the  fundamental  dbease,  and  a  pyelonephritis. 
Only  the  postmortem  will  certainly  clear  up  our  doubts  In  many  of 
these  eases. 

Prognosis. — With  proper  treatment  the  prognosis  of  ey«!tjti«. 
except  in  the  forms  resulting  froni  diphtheria  and  the  tubercle  bacillus 
may  be  considered  in  general  to  be  favorable.  Without  medical  treat- 
ment some  of  the  cases,  especially  in  infancy,  terminate  in  death  with 
septic  symptoms.  Even  involvement  of  the  renal  pelvis  does  not 
greatly  increase  the  .seriousness  of  the  prognosis,  but  where  the  infec- 
tion spreridv  lo  the  kidney  thr'  danger  of  the  nutl<»ok     «rrently  increased. 

Prophylaxis  and  Therapeutics. — Cleanliness  of  the  genitals  is  of 
the  utmost  importance  in  projdiylaxis.  Those  who  have  the  nursing  of 
children  should  be  directed  to  bathe  the  anal  and  the  genital  regions 
only  from  the  front  towards  the  back,  since  otherwise  the  bacteria  about 
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the  anus  may  rrfidily  he  introduced  into  ilx-  uri'thra.  Therapeutic 
meajsurcs  are  tlirecU'd  to  tlie  cause.  In  tiie  pre-sence  of  conditions  which 
excite  or  maintain  a  cystitis,  of  anomalies  of  the  urinary  tract,  of  ex« 
traneoius  bodies  or  calculi,  we  must,  in  the  first  pace,  treat  or  remove 
these  causes.  Only  after  they  have  been  gotten  rid  of  can  medicinal  and 
dietetic  therapf  ntics  be  effective. 

The  sovereip;n  remedy  for  cystiii.-^  and  pyelitis  is  urolropiu  Oie.xa- 
methylenetetramin)  introduced  by  Nicolaier,  which,  when  taken  by  the 
mouth  counteracts  the  influence  of  the  exciters  of  the  infection  by 
splitting  off  formaMdiydc  during  its  excretion  through  the  kidneys. 
For  infants  lOc.c.  (2 J  dr.)  of  a  solution  of  13Gm.  (3^  dr.),  of  tirntropin  in 
100  Citii.  CM  OT.),  of  water  should  be  given  three  times  dnily  in  milk.  To 
older  children  larger  doses  up  to  1.5  Giu.  (25  grains)  per  day  can  be  given. 
Instead  d  urotropin,  helmithol  has  been  recommended,  but  it  possesses 
no  superiority,  and  children  dislike  it  because  of  its  disagreeable  taste. 

AnotluT  remrdy  uliich  is  fairly  popular,  and  quite  effective,  is 
salol.  The  doses  should  not  be  too  small  if  we  are  to  obtain  good  n  - 
sulls.  For  infants  we  should  use  0.1  to  0.3  Gm.  (1^-4 ^  grains);  for  older 
children  0.5  Gm.  (7  grains)  four  times  a  day.  Kecovery  will  be  hastened 
by  simultaneous  irrigation  of  the  bladder,  wliich  is  to  be  effected  in  babies 
by  introducing  a  small  metal  catheter,  which  is  fastened  by  a  short 
piece  of  rubber  tubing  to  a  syringe  holding  10  c.c.  At  first  a  3  per  cent, 
solution  of  boracic  acirl  is  used,  3  to  injections  are  jrivcn,  after  each  of 
which  the  boracic  solution  is  allowed  to  escape  again  and  then  in  the 
same  way  three  injections  of  a  solution  of  nitrate  of  silver  (I  to  2000  to 
1  to  1000)  are  introduced,  and  finally  the  remnants  of  the  solution  of 
silver  are  precipitated  by  the  introduction  of  3  to  5  syrlngefuls  of  a 
I  per  cent,  solution  of  common  salt.  \^iolont  pain  may  nec(>.s.sitatc 
the  symptomatic  use  of  juiulticcs  and  of  narcotics;  nausea  and  vomit- 
ing are  effectively  comfjuted  by  cracked  ice. 

The  nourishment  of  the  infant  during  this  affectictfi  is  indicated 
by  the  condition  of  the  child.  Food  rich  in  salts  is  to  be  avoided, 
and  Uqiuds  ar(>  to  be  supplied  In  abundam^.  Older  children  shouhi 
be  given  a  diet  free  from  spices  and  consisting  of  milk  and  \e<:r  ial<le 
dishes.  Drinks  which  may  be  giviu  are:  whey,  fruit  lenjonaiir.  almond 
milk,  or  alkahne  waters.  The  children  must  be  kept  in  bed  until  the 
acute  symptoms,  fever  and  pains,  have  disappeared.  They  need  careful 
nursing,  and  must  be  guarded  against  any  bodily  exertion  or  catching  cold. 

PEiucYsnns 

Gallasch  described  suppurative  inflammation  in  the  tissues  around 
the  bladder  in  infancy  as  a  primary  process.  Bosiilcs  a  general  feverish 
condition,  the  symptoms  consisted  of  fre«juent  micturition,  pain  above 
the  symphysis,  and  a  bogginess  in  this  region,  not  affected  by  changes 
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of  position.  The  differential  (!iaj:iio-?is  from  a  locaiizeii  peritonial  exuda- 
tion nmy  be  very  difficult.  In  the  case  described  by  Gallaschf  recovery 
occurred  after  rupture  of  tlie  abscess  into  the  rectum. 

STONES  IN  THE  BLADDER  AND  IN  THE  URETHRA 

Whftt  WM  aaid  in.  regard  to  the  influence  of  endemic  conditions 

upon  the  Hpf>eara!iro  of  stoiK  S  in  the  kidney  in  infancy,  h  nhn  true  in 
regard  to  concretions  in  the  bladder  and  in  the  urethra.  Tlierc  cxi.sts 
along  the  lower  part  of  the  Danube  an  area  of  stone  formation.  Boliay 
has  been  able  to  collect  in  this  repon  alone  the  records  of  more  than 
1621  cases  of  vesicle  calculi.  In  Russia,  France,  and  England,  too,  the 
formation  of  concretions  in  the  l)Iaddpr  appears  to  be  much  more  fre- 
quent than  in  Germany,  where  the  affection  is  rare.  R'jkay's  statistics 
show  that  the  majority  of  cases  occur  between  the  second  and  the  seventh 
year.  The  youngest  child  in  whom  B6kay  observed  stone  formation 
was  in  its  second  month.  Only  four  per  cent,  were  girls.  We  learn 
from  the  tables  of  Englisch  in  regard  to  stones  incarcerated  in  the 
urethra  that  more  than  one  third  occurred  in  children,  and  that  most 
of  the  cases  were  observed  in  the  second,  and  between  the  eleventh  and 
fifteenth  year. 

Etiology. — B6kay  regards  Interference  with  the  urinary  dbcharge 
as  a  factor  disposing  to  the  formation  of  calcidt  In  the  bladder;  hence 

the  predisposition  caused  by  [)himo.sis  and  the  relative  frequency  of  the 
condition  in  boys.  The  immediate  cause  of  the  stone  formatifin  may  be 
either  a  concretion  descending  from  the  kidney,  or  a  foreign  body 
introduced  for  the  purpose  of  masturbation.  If  there  results  an  inflam- 
matory reaction  of  the  vesical  mucous  membrane  and  with  it  decompcH 
sition  of  the  urine,  the  result  will  be  the  formation  of  a  calculus  by  the 
precipitation  of  insoluble  phosphates. 

Kn^disrh  exiilains  the  f^rcat  frequency  of  urethral  ealeuli  in  tlie 
second  year  by  the  congenital  narrowness  of  the  urethra.  In  the  eleventh 
and  fifteenth  years  by  the  abundance  of  blood  vessels  and  the  swelling 
which  is  associated  with  it.  Uric  acid  and  its  salts,  phosphates  and 
oxalates,  take  part  in  the  composition  of  calculi. 

Symptoms. — The  symptoms  are,  at  first,  increased  micturition, 
radiating  pains  in  the  glands  and  vesical  tenesmus.  incontinence 
of  the  urine  may  be  also  an  early  symptom.  Gradually  there  are  added 
the  symptoms  of  vesical  catarrh  with  admixture  of  blood  in  the  urine. 
Thv  more  severe  the  pains  and  the  cystitis,  the  greater  the  systemic 
<listui  iiance.  Among  the  .serious  complications  are  to  be  mentioned 
deep  ulcerations  of  the  vesical  membrane,  with  consecutive  peiicystitis 
or  pelvic  abseei«>.   Prolapse  of  the  rectum  is  fre<|uently  seen. 

The  diagnosis  is  made  from  the  above  symptoms,  the  most  impor- 
tant of  which  is  the  variable  difficulties  in  urination.  At  one  time  there 
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will  be  no  trouble  and  at  another  urination  is  painful  and  difficult.  A 
correct  diagnosis  can  only  be  made  after  a  rectal  examination,  explora- 
tion with  a  sound  and  a  cyBtoscopic  examination. 

The  prognoais  is  influcnce<l  by  the  extension  of  the  inflammation 
due  to  ihv  presence  of  the  stones  in  the  urinary  tract,  and  by  the  amount 
of  syi^tcinic  disturbance. 

Treatment  is  surgical.  Kxcellent  results  have  been  obtained 
both  by  lithotripsy  and  by  suprapubic  cystotomy.  After  the  removal 
of  the  stone  the  inflammation  of  the  urinary  tract  mtiat  be  treated 
acconUng  to  the  usual  methods. 

TUMORS  OF  THE  BLADDER 

The  bladder  may  be  the  seat  of  either  primary  or  secondary  tumor 
formation.  Steffen's  statistics  show  that  the  more  malignant  tumors 
of  the  bladder  are  rare  in  comparison  to  the  other  m  -^ical  diseases. 
StefTen  analyzed  32  cases,  the  greater  number  of  which  occurred  in 
children  between  one  and  five  years  of  age,  and  the  youniifst  of  which 
was  a  child  of  eleven  month.s.  The  majority  of  the  tumoi-s  started  from 
the  mucosa  betveen  the  openings  of  the  urethra.  Sarcomata  prevailed. 
The  tumors  in  the  beginning  without  any  symptoms,  are  characterised 
as  they  advance  in  development  by  (Ii^turbances  in  the  passage  of  the 
urtnp,  and  by  pains  in  the  bladder.  The  urine  eontarnft  pun  anil  blood, 
rarely  imrtides  of  the  tumor,  lla-niaturia  ai)p<'iiriii};  aftt  r  the  corrert 
introduction  of  the  catheter  into  the  urinary  bladder  is  regardeti  as  an 
important  symptom.  Sometimes  it  may  be  possible  to  palpate  a  tumor 
through  the  rectum.  If  it  appears  at  the  vulva,  the  diagnosis  may  be 
established  with  certainty.  The  complications  are  hydronephro.sis, 
pyelonephritis  and  suiipurative  peritonitis.  The  prognosis,  in  spite  of 
operation  is  unfavorable. 

ANOMALIES  IN  THE  IHUNARY  MflCHARGE 

These  may  be  either  purely  functional,  or  they  may  be  the  residt 
of  orpanie  disc  asr.    In  this  place  we  shall  speak  only  of  the  latt»  r  form. 

Anuria,  wliirli  has  been  already  mentioned  as  a  .symptom  of  ne- 
phrilifi,  al.so  oi  eurs  congenitally.  For  instance,  in  deformities  of  the  dis- 
charging urinary  tracts,  and  in  cystic  kidneys,  Bomann  describes  such 
a  case  which  lasted  nineteen  days. 

Pollakiuria  is  physioh^gira!  near  tin  end  of  the  first  and  the  beginn- 
ing of  the  seenrid  year,  and  it  is  only  at  the  en<!  of  this  time  that  thf 
discharge  of  urine  begins  to  be  dependent  upon  the  will.  Pollakiuria 
sometimes  appears  in  older  children  temporarily  after  the  acute  infec- 
tious diseases.  It  may  be  a  symptom  in  diabetes  mellitus,  diabetes 
insipidus,  contracted  kidney,  and  in  irritating  conditions  of  the  urinary 
passage. 
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Retention  of  uritie,  the  colleetioo  of  urine  in  the  bladder  until  it  is 
distrndrtl  to  it>  utmnsi  rapacity,  may  occur  in  the  firsi  plarp  in  nil  those 
conditions  in  which  ini(  t \irition  is  accompanied  with  piiin.  ami  it  may 
result  from  deformities  and  anomalies  of  structure,  congenital  stric- 
tures, duplications  of  the  mucous  membrane  of  the  urinary  tract, 
calculi,  in  (lain  Illations  of  the  kidney,  bladder,  prostate,  urethra,  or 
prepuce,  in  pericystitis,  congenital  hypertro[)hy  of  the  prostate,  foreign 
Iwdips  and  nrw  formations  in  the  urinary  or^ran?,  prolapse  of  the  vrf^iral 
mucous  membrane,  paresis  of  the  bladder  from  stupor  io  the  infectious 
diseases,  in  oi^anie  diseases  of  the  brain  and  spinal  eord,  and  fur- 
ther, by  mechanical  and  reflex  disturbances  or  new  growths  in  neighbor^ 
ing  organs  (for  example,  Bartenstein  described  a  case  of  retention  of 
urine  in  a  female  infant  ten  months  old,  which  resulted  from  a  peri- 
proctitic  abscess).  Retention  of  urine  may  also  be  imitated  in  babies, 
as  iu  children  sufTcring  from  serious  gastro-intestinal  diseases  who  take 
but  little  nourishment  and  suffer  with  numerous  watery  evacuations 
(Bartenstein).  Hagenback-Burkhardt  mention  the  inability  of  children 
suffering  with  tetanus  to  discharge  the  urine,  owing  to  spasm  of  the 
sphincter  vesine.  Thi«  subsides  alnn<r  with  the  other  symptoms  of  tetanus. 

Incontinence  of  urine,  the  involuntary  discharge  of  the  urine,  may 
be  the  result  of  affections  of  the  bladder  (calculi,  cystitis,  bactcriuria), 
and  of  deformities  of  the  genital  apparatus.  As  causes  of  incontinence 
of  urine,  excoriations  and  irritations  near  the  urethra  (oxjruris)  may  be 
mentioned.  Ray  goes  so  far  as  to  maintain  that  the  "enuresis"  is  in 
most  cases  a  symptom  of  co-existing  cystitis,  or  at  any  rate  the  result  of 
irritating  conditions  persisting  after  the  cure  of  a  catarrh  of  the  bladtier 
(phosphaturia,  ammoniuria,  gravel,  excessive  secretion  of  uric  acid). 

The  treatment  of  these  conditions  is  directed  to  the  cause.  Where 
there  is  a  retention,  the  catheter  must  be  used  to  relieve  the  sym|)tom8 
resulting  from  the  retention  and  the  dangers  of  the  systemic  disturbance. 

DISEASES  OF  THE  MALE  GENITALS 
EPISPADIAS 

Epispadias  is  an  abnormal  opening  of  the  urethra  on  the  dorsum 

of  the  penis.  If  the  opening  is  on  the  glans  we  speak  of  (>pispadia8 
fjlandis;  if  the  dorsum  presents  a  di  <  ]>  furrow,  wr  spfnk  nf  jmnile  epi- 
spadias; and  if,  instead  of  the  synipliysis.  we  find  a  pit-like  lieepcning, 
we  speak  of  epispadias  with  exstrophy  of  tlie  bladder. 

The  anomaly  is  very  rare,  but  it  is  frequent  where  there  is  nmulta^ 
neons  atrophy  of  the  bladder  (Fig.  12).  The  criterion  of  the  anomaly 
is  the  discharge  of  urine  from  an  abnormal  opening  upon  the  surface  of 
the  penis.  Acrording  to  oxw  theory  it  is  the  result  of  arrested  devclnyv 
jnent.  According  to  another,  it  is  due  to  rupture  of  the  fully  developed 
urethra  by  urinary  retention  (see  theory  of  bladder  fissure). 
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The  most  fro{|uent  symptom  is  incontinence  of  urine.  Among  the 
associated  disturbances  are  to  be  named  eczema,  a  disposition  to  in- 
flaniniatory  processes  of  tlie  discharging  urinary  tracts,  and  at  a  later 
»«;(•  disturbances  of  the  sexual  functions.  (Concerning  the  plastic  oper- 
ations see  works  on  Surgery.) 

HYPOSPADIAS 

By  this  name  is  designated  the  anomaly  in  which  the  urethra  docs 
not  op<'n  at  the  point  of  the  glans,  but  at  some  other  point  upon  the 
lower  side  of  the  mendier.  If  the  un-thra  opens  at  the  base  where  the 
frenulum  normally  adheres,  we  sp<'ak  of  glamlular  hypospadias.  If  the 
urethra  opens  at  any  other  point  upon  the  low<'r  side  of  th<>  penis  in  front 
o{  the  scrotum,  we  call  it  penile  hypospadias  or  peni-scrotal  hypospadias. 

FiQ.  16. 


Cmtor. 
Aim  ' 


Furrow  on 
tli«>  liiwpr 
•iiir  iif  th* 
prata 


Mouili  of 
urpthra 


Srmium 

with 

tCKticlw 


M  vpn<pa>lia*. 

The  highest  degree  of  this  anomaly  is  pn'sented  by  perineal  hypo- 
spadias (Fig.  16).  These  cases  may  look  as  if  the  individual  were 
feminine,  because  the  mendjer  is  rudimentary  in  most  cases.  The 
discover}'  of  testicles  confirms  tlu'  diagnosis.  If  these  did  not  descend, 
the  (liflfcrential  <liagnosis  between  mah'  and  female  may  be  impossible. 

The  etiology  of  the  deformity  consists  in  a  failure  of  the  urethral 
fnd  to  develop,  thereby  fornnng  oidy  a  furrow  (the  cyst  formation  in 
the  median  line  of  the  raphe  of  the  external  genitals,  and  the  presence 
of  penile  fistuhe  (h'scribed  by  Englisch  are  connected  with  incomplete 
union  of  the  genital  folds).  Glantlular  hyj>ospa<iijis  represents  an  arrest 
of  development  at  the  third  to  the  fourth  f<etal  month.  Penile  and 
perineal  hypospa<lias  correspond  to  disturbances  at  an  earlier  stage. 

The  passage  of  urine  is  usually  rendere<l  difficult  in  some  cases  to 
i'uch  an  extent  that  coniplete  atresia  may  be  immitated.  Incontinence 
in  the.se  cases,  acconling  to  Karewski.  is  due  to  the  dropping  of  urine 
from  the  overflowing  bladder. 
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The  diagnosis  is  usually  oa?y.  In  cases  of  seemingly  complete 
retention  of  uriiu'  the  differential  iliagnosiF^  must  be  made  from  absolute 
atresia  of  the  urethra?.  The  finding  of  even  a  pin-point  urethral  orifice 
irill  reveal  the  true  conditionB  (the  treatment  w  purely  surgical). 

a)Nr.ENlTAL  ATRESIA  OF  THE  l  UETHRA 

Karcwski  with  Mnglisch,  distinpiiishc-;  in  addition  to  the  rare 
occurrence  of  conipiett;  absence  of  the  urethra  and  penis*,  aiul  the  com- 
plete absence  of  the  urethra  with  existing  penis,  between  closure  of  the 
external  urethral  orifice  hy  adhesions  of  the  membrane;  imperfect 
^ns  characterised  by  the  fact  that  the  glans  has  either  no  sign  of  a 
urethra  at  all,  or  only  a  shallow  blind  dimple;  and  more  extensive 
obstruction  of  the  urethra  in  whieh  the  rntrrc  urinary  tube,  or  a  part 
of  it  may  be  lacking.  These  disturbances  cause  the  forutatiou  of  um- 
bilical-urachuB  fistuls.  The  symptoms  are  those  of  retention  of  the 
highest  grade,  which  in  children  bom  alive,  is  exf^ained  by  the  absence 
of  discharge  of  urine  which  will  soon  Im-  discovered.  The  life-saving 
treatment  of  this  condition  is  surgicali  and  must  be  applied  imme- 
diately after  delivery. 

STRICTURES  AND  DIVERTICULA  OF  THE  URETHRA 

Among  other  'Causcs  of  retention  of  urine  congenital  narro^ng 
of  the  external  orifice  is  of  importance.  Cylimlrical  stricture  was  found 

in  one  case  by  Demme.  Membranous  duplication?,  produrinp  narrow- 
ing nf  the  canal  may  be  present  in  the  fossa  navi€u!a^i^,  and  in  the 
prostatic  portion.  All  of  these  affections  present  as  a  common  symp- 
tom retention  of  urine,  which  may  be  cured  by  mechanical  dilatation 
of  the  strictures  (in  Demme's  case  by  the  use  of  laminaria). 

The  formation  of  diverticula  of  the  urethra  is  rare.  We  under- 
stand by  this  tcrtn  inlet-  \vlii(  h  are  connected  with  the  urethra,  B6kay 
disUnguish(>s  between  tru«'  and  false  diverticula.  If  the  wall  is  lined 
with  mucous  membrane,  he  speaks  of  them  as  true  diverticula;  if  lined 
with  new  formed  tissue,  as  false  ones.  The  true  may  be  either  congeni* 
tal  or  acquired;  the  acquired  are  due  to  urethral  calculi  or  to  organic 
strictures.  Fiilx'  diverticula  appear  if  an  abscess  is  forrntil  iti  the 
neifihlittrhoMil  <if  the  iirrthrn  by  strictures,  injuries  to  the  inner  urrtiiia, 
or  by  artiliciai  interference,  if  the  abscess  breaks  through  the  wall  and 
fonm  a  sack;  or  if  an  abscess  is  formed  near  the  urethra,  but  independ- 
ent of  it,  by  an  external  trauma  and  becomes  a  urine-containing  bag. 
Diverticula  seldom  result  from  retention  cysts  of  Cowper's  glands. 

In  none  <»f  the  rt^rifrfnitril  rasrs  does  the  <liverticulum  extend 
furthe  r  than  the  rotal  rui  h*-.  \s  hile  the  accjuircfl  ones  as  a  rule 

appear  in  the  perineal  region,  and  only  exceptionally  near  the  glaos. 
Kaufmann  names  as  eawet  of  congenital  diverticula:— disturbances  in 
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the  juncture  of  tlic  j^laiuls  and  penile  urellira  at  ii  time  when  urine  has 
already  begun  to  overHow  fioni  ihc  blatlUei.  Tliiii  will  cause  retention 
of  urine,  and  a  dilatatioa  of  the  lower  urethral  wall  where  it  is  moat 
yieMing.   In  all  the  cases  that  have  been  observed  up  to  this  time, 

the  lower  wall  was  affected.  The  symptoms  consist  in  the  swelling  or 
formation  of  a  bag  when  the  urine  i«  fliseharped.  and  when  the  wftt<»r 
is  retained  in  it.  The  urine  may  be  forced  out  by  pressure.  In  some 
cases  we  find  a  constant  dripping  of  urine.  The  treatment  consists  in 
operative  removal  of  the  diverticula. 

ANOMAUE8  OF  THE  PREPUCE;  PHIMOSIS  AND  ITS  0OMPUCATION8 
(BalanitiA,  Bolanoposthitb,  ParaphimosU) 

The  development  of  the  prepuce  and  of  the  anterior  portion  of  the 
urethra  talces  place  in  the  third  to  the  fourth  month  of  embryonal  life. 
During  tlus  Ume  a  fold  wMch  li(  s  ut  the  posterior  edge  of  the  developing 
glans  grows  over  it  and  covers  the  glans  completely  in  the  fifth  month. 

Congenital  defects  of  the  prepuce  often  appear  in  families  in  which 
preputial  deformities  are  hereditary.  They  may  either  appear  alone,  or 
associated  with  other  deformities  of  the  genital  apparatus. 

Accoifding  to  B6kay  and  Kaufmann,  in.  the  normal  newborn  child 
the  i^ans  is  always  adherent  to  the  inner  membrane  of  the  prepuce. 
The  spare  between  the  plans  and  the  prepnee  is  filled  by  an  8-fold 
layer  of  pavement  epitlielium,  whosc  cells  reach  into  the  canoe-like 
pit  of  the  urethral  mouth. 

The  epithelial  agglutination  becomes  loosened  by  movements 
during  the  growth  of  the  first  months  of  life,  but  it  often  talces  some 
years  before  the  prepuee  can  be  completely  pushed  back.  B6kay  dis- 
tinguishes three  de/rrces  in  the  process  of  loosening.  Tn  the  first,  when 
the  prepuce  is  gently  retracted  the  ur<  thral  orifice  will  be  just  visible 
iu  the  opening.  In  the  second  the  prepuce  can  be  drawn  over  the  middle 
of  the  glans,  but  is  arrested  at  a  point  where  they  are  still  grown  together. 
In  the  third  degree  the  only  adhesions  which  remain  are  in  the  retro- 
glandular  sulcus. 

Theoretically  there  is  a  distinct  difference  between  the  epithelial 
agglutination  of  the  prepuce  with  the  glans,  as  a  physiological  condi- 
tion, on  the  one  hand,  and  the  narrowing  of  the  prepuce  wluch  pre- 
vents the  gtans  from  passing  through  it  on  the  other,  aside  from  the 
epithelial  agglutination  which  w  ulii  render  this  impo.ssible.  But  in 
prftctie(>  this  ilifTerence  cannot  l)e  ulway«  tnaintained,  since  the  symp- 
toms are  frecjuently  the  saHif.  Ilnfmnk'l  ili-tinguishcs  four  causes 
of  phijuosis:  (I)  a  prepuce  congenitaliy  too  long  and  too  narrow  (hyper- 
trophic form);  (2)  congenital  narrowness,  restricted  to  the  external 
opening  of  the  prepuce;  (3)  long  persistence  of  extensive  epithelial 
agglutination  between  glans  and  prepuce,  (4)  congenital  and  abnormal 
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shortness  of  the  frenulum  and  its  location  too  far  towards  the  front. 
In  all  of  these  fornw  the  internal  membrane  of  the  prepuce  appears 
shorter  than  the  external.  Karewski  describes,  in  addition  to  these 
forms,  the  cicatricial  phimosis  appearing  after  birth,  and  the  form, 
rare,  it  is  tnie  in  rhihlren,  which  results  from  crdematnus  swelling  in 
consequt'jit-e  of  acute  iutlammation,  but  showing  a  uuruial  pn  puce. 

Symptoms. — Frequent  and  painful  urination  are  the  symptoms  of 
the  affection.  Mothers  often  refer  the  restlessness  of  a  child  to  difB* 
culty  in  passing  the  urine,  and  ask  for  an  oix'ration  upon  the  narrow 
prepuce.  A  careful  examination  often  shows  that  the  connecfion  tracer! 
by  the  mother  does  not  exist,  an<l  tliat  the  restlessness  of  the  child  will 
disappear  when,  for  example,  tiu'  nourishment  is  properly  regulated. 
Any  one  who  has  the  opportunity  to  witness  the  passage  of  urine  in 
babies  with  phimosis  would  observe  before  the  action  great  restlessness, 
reddening  of  the  face,  and  eventually  violent  screaming;  and  then  the 
urine  will  be  suddenly  discharged,  or  n  part  flows  into  the  prepuce  and 
distends  it  like  a  balloon.  In  severe  eases,  the  prepuce  forms  a  kind 
of  urine  reservoir,  out  of  which  the  retained  fluid  constantly  drips. 

The  loeal  results  of  the  conditions  are  ecsema  at  the  urethral  orifice, 
which  may  spread  ov.  i  tlie  skin  of  the  entire  genital  region;  balanitis, 
balanoposthitis,  the  fortnation  of  mnrrrtions  in  the  stagnant  and 
thick«'tirn.t!  preputial  secretion  >  ])re|Miti:il  caleuliV 

The  baianilis  is  a  superficial  infiammaiiun  of  the  glans  with  the 
production  of  abundant  pus,  mixed  with  the  epithelium  and  creamy 
secretion  of  the  glands.  The  affection  Is  usually  associated  with  in*- 
flammatioii  of  the  inner  preputial  membrane,  posthitis,  and  thus  be- 
comes n  li!il:inofK)«thitis.  In  the  presence  of  this  affection  the  prepuce 
is  swolleji  and  rediiened.  the  lueinbrane  is  ulcerated  in  some  [)laces  and 
secretes  an  ill-smelling  pus.  In  cases  of  greater  inten.sity  the  swelling 
becomes  more  extensive,  the  exudation  profuse,  and  gangrenr  may  result. 

It  h  evidetit  that  the  opening  of  the  prepuce  becomes  still  narrower 
as  a  result  of  these  inflammatory  conditions,  and  that  the  urinary  dis- 
turbances increase,  a  harmful  vicious  circle  having  been  formed. 

Further  compUcatiuus  are,  ascending  cystitis,  dilatation  of  the 
urinaiy  bladder  and  the  formation  of  hydronephrosis;  in  consequence 
of  the  forced  action  of  intra-abdominal  prt^ssure  there  may  appear  a 
hydrocele,  int<'stinal  rupture  an«l  rectal  prolapse.  Kven  death  by 
urieinia  idtimately  dependent  upon  phimfT*-'i<  has  l)een  <li  srribed.  Fur- 
thermore, a  whole  series  of  nervous  disturbances,  syne«.i|)es.  and  ejii- 
Icptiform  couvuisions,  have  iK'cn  attributed  to  the  pri'sence  of  phimo- 
sis. The  irritation  of  the  external  genitals  produced  by  these  conditions 
have  resulted  in  masturbation  even  during  infancy. 

If  the  prepuce  is  forcibly  retracted  owr  the  glans.  the  eventual 
result  will  be  the  disagreeable  complication  called  paraphimosiSt  the 
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strangulation  of  the  penis  by  the  narrow  rin<?  of  the  prepuce  in  the 
coronary  sulcus.  The  iuunecliate  result  is  violent  pain,  interference 
with  the  circulation,  the  appearance  of  cedema,  and,  by  the  develop- 
ment of  inflammation,  the  occurrence  of  ulceration,  phlegmon,  and 
even  gangrene  of  the  gians. 

Diagnosis. — We  must  decide  whether  the  case  is  a  ^iimple  epithelial 
adheaion  without  stenosis,  or  a  real  narrowing.  The  history  given  by  the 
mother  is  not  to  be  considered  of  any  value  in  diagnosis. 

If  there  exist  symptoms  of  inflammation  of  the  prepuce,  the  urine 
should  be  examined  without  fall,  since,  &h  Rey  has  emphasized,  a  cyvtitis 
may  havr  mused  this  inflammatinn  which  imitates  a  phimosis. 

Treatment. — Thr  removal  of  the  iihimosi.s  may  be  effected  by 
either  bloodless,  or  bloody  means.  The  blooiUess  method,  according  to 
Karcwski,  eon^sts  in  freeing  the  epithelial  ag^utination  by  means 
of  the  flat  end  of  a  probe,  and  the  gentle  and  careful  retraction  of  the 
prepuce  over  the  glans.  This  must  be  effected  with  careful  asepsis 
to  avoid  secondary  inflammation,  which  leads  to  the  formation  of 
scar  tissue.  Karewski  advises  this  ineth«>d  only  in  the  cases  of  epithelial 
adhesions,  while  for  the  removal  of  phimosis  he  proposes  the  operation 
of  circumcision  which  is  absolutely  without  danger  when  performed 
aseptically,  and  which  is  accomplished  in  a  few  minutes.  (For  a  descrip* 
tion  of  this  operation  see  works  on  Surgery* ) 

The  relief  of  paraphimonis  is  effected  by  reposition  of  the  strangu- 
lating ring.  The  reposition  is  effected  by  embracing  the  strangulating 
ring  with  two  fingers  and  trying  to  push  it  back,  while  at  the  same  time 
the  thumb  presses  the  {^ans  into  the  prepuce.  The  reposition  will  more 
readily  BUCeced  after  incision  of  the  compressing  preputial  ring.  Cold 
compresses,  containinj:  alum,  will  soon  relievo  the  a-denia  and  the 
inflammatory  irritation,  and  after  this  the  operation  for  phimosis  may 
be  undertaken. 

URETHRITIS 

Inflammation  of  the  urethral  membrane  in  boys  may  result  from 
extension  of  an  inflammatory  process  from  without.   It  may  be  caused 

by  trauma,  by  the  introduetion  of  fnreii^u  iMHiios  for  the  ptjrpose  of 
masturl)ation,  anr!  ran  ly,  Imt  still  too  freijueiitly,  it  nmy  hr  the  mani- 
festation of  a  gonorrhaal  infection.  The  latter,  according  to  Fischl, 
is  often  produced  by  a  balanitis  and  is  accompanied  by  far  more  violent 
general  symptoms,  as  in  the  case  of  adults.  It  also  spreads  to  the 
prostatic  region,  and  leaves  behind  it  in  many  cases  a  stricture. 

The  symptoms  eon-i-t  of  pnin  upon  micturition,  in  the  appearance 
of  a  discharge  which  .'sometimes  chiefly  mucus,  sornetinjes  purulent; 
of  redness  and  swelling  of  the  urethral  orifice.  The  complications  arc, 
the  spreading  of  the  inflammatory  process  to  the  mucous  membrane 
of  the  bladder,  and  those  compUcations  of  gonorrhoea  which  will  be 
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spoken  of  in  discussing  vulvo  vaginitis.  The  inquiry  into  the  etiology 
18  of  importance  in  (letcrmining  the  treatment.  A  urethritis  due  to 
balanitis  is  soon  relieved  by  treatment  of  the  latter,  by  removal  of  the 
secretion,  and  the  establishment  of  a  free  discharge  by  a  tampon  sat- 
urated with  an  astringent  li<iuid.  If  the  gonococcus  is  the  cause  of 
urethritis  it  must  be  opposed  by  the  usual  injections  of  a  silver  solution. 

GANGRENE  OF  THE  SCROTl'M 
This  affection  is  usually  the  result  of  a  deep-seated  inflammatory 
process  which  has  spread  to  the  scrotum.    It  may  originate  from  an 
erysipelas  of  the  abdomen  or  thigh,  from  suppuration  of  the  inguinal 
glands,  from  inflammation  of  the  prepuce.    Sometimes  it  will  result 

from  a  urinarv  infiltration 
caused  by  trauniatjc  rupture  of 
the  urethra.  Less  fre(|uently  its 
origin  is  enigmatical  (Fig.  17). 

The  local  symptoms  are, 
in  the  beginning,  high  fever,  a 
hard  infiltration  of  the  bluish 
red  colored  scrotum  with  reac- 
tive inflammation  and  oedema 
of  the  neighboring  parts.  Grad- 
ually there  ap|)ear  isolated  ugly 
colored  places,  which  soon  be- 
come confluent,  and  of  which 
the  tissue  di.ssolvcs  into  a  foul 
smelling  mass.  At  the  same 
time,  there  are  exceedingly  se- 
vere general  symptoms.  Coma 
and  convulsions  are  not  rare. 
The  termination  is  often  unfa- 
vorable; the  children  dying  of  cardiac  weakness  with  symptoms  of  gen- 
eral septicfl'mia.  In  the  few  favorable  cases,  there  was  demarcation 
of  the  gangrenous  tissues  with  shedding  and  healing  by  cicatrization. 

Therapeutic  nwasures  are  confined  to  efforts  to  assist  the  exfolia- 
tion of  tlie  gangrenous  areas,  and  to  preserve  the  strength  of  the  child 
by  a  concentrated  diet  and  by  stinjulants.  Prolonged  batlis  with 
antiseptic  solutions  will  soothe  the  pain. 

.'ANOMALIES  OF  POSITION  OF  THE  TESTICLES 
(Hetentio  testis  or  rryptorchifltn.    Ectopia  teeUn.    Inversio  testis) 

The  descent  of  the  testicle,  illustrated  in  Fig.  18,  should  be  com- 
pleted during  the  eighth  f(etal  month.  If  they  are  arrestetl  in  their 
progress  we  speak  of  a  retentio  testis,  of  which  there  are  two  degrees: 
(1)  abdominal  retention,  the  cryptorchism  in  which  the  testicles  remain 
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within  the  abdominal  pelvis,  and  (2)  the  inguinal  reUniion  in  which  thoy 
arc  arrested  in  the  inguinal  canal.  It  is  a  remarkable  fact  that  the 
completion  of  the  descent  of  the  testicles  may  be  accomplished  even 
late  in  childhood.  Soltmann  observed  two  cases  in  which  the  descent 
occurred  in  the  ninth,  and  eleventh  years,  and  V'elj)eau  a  ea.'se  in  which 
it  took  place  in  the  twrnty-«efon<l  year.  In  ciyptorehisin  tlic  Ichticles 
can  neither  be  felt  in  the  scrotum,  which  is  somewhat  backward  in  devel- 
opment, nor  in  the  course  of  the  inguinal  canal.  In  "  retentio  inguinalis/' 
the  testicles  can  be  felt  in  the  opening  of  the  inguinal  canal,  as  a  small  oval 
bo<ly,  u  ltli  Its  long  axis  corresponding  to  the  fold  of  the  groin  fSoItmann). 

Tlic  differential  diagnosis  must  be  made  from  a  small  hernia. 
Cr>'{>torrhism  soemf»  tn  he  comparatively  frequent  in  the  newborn: 
among  102  lu'wborn  boys,  Kiebert  observed  30  cases  of  unilateral  or 
bilateral  cryptorchism.  Later  on  the  disturbance  often  is  partially 
relieved,  and  the  percentage  becomes  smaller  (among  10,800  cases  it 
was  found  12  times). 

Amon<];Ht  the  etiological  factors  arc  to  be  mentioned:  abnormalities 
of  the  guix'rnaculum,  narrowness  of  the  inguinal  canal,  intra-abdominal 
adhesions  of  the  testicle  (adhesions  of  the  left  testicle  to  the  sigmoid 
flexure  due  to  fcetal  peritonitis,  in  one  case  described  by  Tandler). 

Non-descent  of  the  testicles  is  of  clinical  importance  because  it 
creates  a  dispn?;itinn  to  Inflannnatnry  ]irnrr«Jsns,  whoso  fourse  may  be  so 
violent  that  they  ri  iiiimi  us  of  thr  syriij>(oins  of  an  incarcerated  hernia. 
Crypioreliism  is  often  followed  by  the  appearance  of  hernias,  and  it  aliso 
favors  the  development  of  incarceration. 

Among  the  complications  must  be  included:  hydrocele,  torsion 
of  the  spermatic  CCMrd,  with  ganj^renc  nf  scrotum.  By  extension  to 
the  cavity  of  the  peritoneum,  iiifiaiiiiiiatioii  of  the  inguinal  canal  result- 
ing from  trauma  may  lead  to  peritonitis.  Among  the  se(|uela'  mention 
must  also  be  made  of  atrophy  of  the  testicles,  and  a  tendency  to  malig- 
nant degeneration  of  the  organ.  According  to  Soltmann,  atroi>hy  of 
the  testicle  is  not  the  immediate  result  of  cryptorchism,  but  is  brought 
about  by  a  chronic  iiiflainniation  of  the  testicle,  which  may  be  due  to 
trauma  from  without,  or  to  strangulation  from  within.  In  a<!ditinn  to 
these  purely  local  disiurlmnces  there  are  more  general  symptoms,  such 
as  syncope,  hystero-epilepsy,  which  have  been  referred  to  this  anomaly 
of  position. 

By  way  of  treatment,  Soltmann  recommends  that  the  des<  t nt  of 
the  testicle  hv  encouraged  by  massap-,  arii  if  this  is  successful,  the 
fixation  of  the  oiuan  by  means  of  propt-r  bandages.  Other  writfrs  pre- 
fer to  operate,  freeing  the  testicle,  and  anchoring  it  in  its  proper  posi- 
tion. Sebileau  advises  that  no  interference  be  taken  in  early  Infam  y, 
but  that  massage  be  used  for  two  to  five  years,  and  that  operation  be 
postponed  till  near  the  age  of  puberty. 
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Fig;.  IS. 


Descent  of  the  tealiclen.  A.—l'oiaUoa  of  the  tcsude  About  the  -tlb  fi»i*l  luuuth.  B. — About  tine  ath 
to  nh  maoUi.  C^AbMit  tlw  Mb  tetal  mootb  UppMnaw  of  ptoan.  Mfliiwl,  pMitooai).  i>.-^PMtltea  d 
tin  t«aliiila  at  dalivaty  (appCMMiM  vt  ihm  tviiiw  Taciaali*  prajptte). 
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Of  leaser  clinical  importance  are  the  anomalies  designated  as  i»> 

nersi'o  testis  and  ectopia  testis.  By  inversio  testis  is  understood  that 
condition  in  whicli  thr  testicle  is  rotated  upon  its  own  axii^:  hy  wtnpia 
testis  \vc  mean  the  condition  in  which  after  its  passage  through  the 
inguinal  canal,  the  testicle  is  found  under  the  skin  of  the  abdomen,  or 
bt'ueath  the  crural  arch,  etc.  The  most  important  variety  of  this  auo- 
ottly  is  ectoi>ia  perincatis.  In  this  form  the  testicles  lie  to  the  right  or 
left  of  the  median  raphe  between  the  anus  and  the  scrotum.  They  are 
generally  atrophic  and  movable,  but  can  never  be  pushed  into  the 
seroiuro.  It  is  caused  by  defective  size  of  the  scrotal  partition.  Both 
inrersion  and  ectopia  are  often  combined  with  hernia. 

ACUTE  ORCHITIS  AM)  EPIDIDYMITIS 

These  may  result  from  trauma,  frnm  gonorrhcKa,  or  they  may  follow 
a  series  of  infectious  diseases.  The  connection  between  orchitis  and 
epidemic  parotitis  in  particular  was  known  even  to  Hippocrates.  The 
disorder  is  far  more  frequent  in  adults  than  in  children,  and  is  dependent, 
tceording  to  Soltmann,  with  a  difference  in  the  chemical  composition 
of  thi'  tissue  of  the  testicle.  Some  authors  regard  the  trouble  as  a 
sympHi  h<  t  ic  one,  others  believe  it  to  Ix  due  to  metastasis.  It  is  said 
to  manifest  itself  between  the  third  and  ei<:hth  days  of  the  primary  dis- 
'.'a.He.  According  to  Stciner,  the  infectious  agent  of  parotitis  may  pro- 
duce "  mumps"  of  the  testicle,  skipping  the  parotid  gland,  and  vice  versa. 

Symptoms. — The  affeetlon  Is  attended  by  redness,  swelling,  and 
Mvere  pain. 

The  treatment  is  symptomatic  and  consists  in  elevation  of  the 
part,  and  the  use  of  the  ice-bag.    Atrophy  of  the  testicle  may  result. 

The  statement  that  involvement  of  the  genitn!  nr^rans  is  more  common 
in  hny<  than  in  fjirls  is  saiil  to  be  only  apparent iy  true,  because  the  tlis- 
onirrs  of  the  ovaritis  are  of  a  more  vague  ami  iiidet(Mininat<'  type, 
and  they  arc  not  so  accessible  to  examination.  Of  the  other  infec- 
tious diseases  which  may  produce  inflammation  of  the  testicles,  must 
be  montioned  varicella,  variola,  and  scarlet  fever.  Spolvcrini  described 
gangrene  of  the  testicle  following  an  inflammation  of  the  testicle  due 
to  the  bacterium  coli  commimis.  Traumatic  epididymitis  due  to  con- 
^mm\,  may  according  to  Griffith,  be  the  cause  of  general  convulsions 
in  children. 

SYFBIU8  AND  TUBERCULOSIS  OF  THE  TESTICLES 

According  to  Hutinel,  syphilitic  changes  in  the  te^ticlos  are  to  be 
found  in  one  third  of  all  syj  h  l'ti  infants.  They  are  exhibite<l  as  inter- 
stitial orchitis  arid  epididymitis,  and  are  later,  perhajis,  a  cause  of  sterility. 

Tulx'rculosis  of  the  testich  is  most  common  in  the  first  two  years 
of  life,  according  to  Broca,  who  saw  44  uubes  aniuug  4U,UUU  children 
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who  were  admitted  to  his  service.  The  affection  showt;  fiome  i^triking 
difTerences  from  the  eonditioii  in  the  adult.  In  children  the  onset  ie 
often  acute  with  the  formation  of  a  large  tumor,  which  may  soon  sub- 
side. Both  the  general  and  the  local  prn<riio.sir;  said  to  be  Ix'tter  in 
children  than  in  adults.  Contrary  to  the  statements  of  other  writers. 
Broca  nevrr  saw  the  trouble  spread  to  the  glands  of  the  peritoneum  and 
mediastinum.  In  babies  there  is  a  tendency  to  early  abecess  formation, 
but  without  the  formation  of  fistuls,  which  are  less  common  in  infancy 
than  in  adult  life. 

TUMORS 

Acconliii^'  to  Steffen,  who  cnlltctorl  19  rases,  malignant  tumors  of 
the  iiKilc  t,'i  iui;il  urjran!?  are  rare  in  iiif:iii(  v.  t  >f  the  19  rast*s,  six  involved 
the  prosialt'  and  Ki  liii*  testicles.  Cunt-rrous  »legeueration  of  the  pros- 
tate has  hitherto  been  observed  only  in  children  up  to  eight  years  of 
age;  the  youngest  was  six  months  old.  The  tumor  b  generally  a  med- 
ullary careinonia.  It  may  attain  considerable  .''ize,  and  may  produce 
symptoms  due  to  displacement  of  the  pelvic  organs.  Metastasis  has 
been  found  in  almost  all  of  the  internal  organs,  but  it  is  not  certain 
whether  in  adults  it  affects  the  bones.  Pain  and  difficulty  in  urination 
are  the  eariieflt  symptoms.  A  point  of  importance  from  the  standpoint  of 
diagnosis  is  that  the  neighboring  inguinal  glands  are  early  involved. 
The  ^f'licrril  Iiralth  soon  suffers.  The  diagnosis  is  established  by  pal- 
pation through  tin-  reetuni.  The  fatal  termination,  which  a.s  a  rnh- 
occurs  in  from  three  to  seven  months,  cannot  be  averted  even  by  oj^era- 
tive  interference. 

Caneer  of  the  (estidea,  somewhat  more  frequent  than  cancer  of  the 

prostate,  attacks  by  preference  the  very  youngest  children,  often  during 
the  first  frw  irionlhs  of  life.  The  youngest  case  of  the  kind  whs  only  six 
W('eks  ohl.  -Medullary  carcinoma  and  scirrhous  forms  have  iieen  de- 
scribed. The  former  are  both  more  rapid  in  growth  and  more  malignant. 

At  the  onset,  cancer  of  the  testicle  is  not  attended  by  any  symp- 
toms. It  seldom  causes  pain.  As  it  increases  in  size  it  cause?  disi  om- 
fort  by  its  weight.  The  general  health  is  noticealjly  impairt'd,  and  a 
<leeided  cachexia  appeals.  The  prognosis  is  unfavnr.'ible  because  of  the 
great  temlency  to  metastasis.  Only  an  early  operation  can  promise 
any  hope  of  a  cure.  Rarer  than  carcinoma  are  the  sarcomata.  Amongst 
the  benign  tumors  are  to  be  mentioned  enchondromata  and  embryomata. 

H  Y  DROCl-:  LE— 1 1  /I :  M  .\  I  <  ><  I ;  1 ,  F. 

A  double  serous  sac  envelopes  the  testicle  and  the  epniiiiymis, 
which  under  normal  conditions  contains  only  a  few  drops  of  fluid.  An 
increase  in  the  quantity  of  fluid  distends  the  sac  (hydrocele)  and  en- 
larges the  scrotum.  If  the  distention  is  caused  by  blood  it  is  called  a 
hematocele. 
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Hofmokl  givps  tho  following  division  of  the  disorder,  which  may  be 
either  congenital  or  accjiiired: 

1.  Hydrocele  vayinalis  testis  et  spermatid  (congenital). 

2.  Hydrocele  vaginalis  funiculi  spermalici  communicuns  (congenital 
and  acquired). 

3.  Hydrocele  in  combination  with  a  hernia  (hydrocele  herniosa). 

4.  Hydrocele  vaginalis  fnnicnli  spermatid  uni-  et  multilocHlarts 
(non-communicating). 

5.  Hydrocele  vaginalis  testis  simplex. 

6.  The  biloculary  form  of  Kocher,  of  which  the  location  is  in  the 
distended  extremity  of  the  vaginal  sac,  partly  in  the  peritoneum,  partly 
in  front  of  the  external  crural  ring. 


Fio  19 


o. — Commrm  fonn  of  hyHr««»le  t*«ti».  ihe  tiinim  vnitinaliii  pmpria  in  «xit>ndr<i  by  fluHi.  «J>«i 
pArirlal  prnlcjnpuiii  rvin'  sniootlily  over  it.  b.  — llyilr>'«'lr  tp«ti-.  Iiyilrocplp  funiruli  rtM-riiialiri.  nml  iiiKUinal 
hernia.  The  prucemus  vagiii.  prntoii.  gruwii  lusether  in  iwvpnU  place*.  au<)  lias  ui  cvnwiuciiev  foniied 
•evrnil  uncx  lyiua  oue  above  the  other.  .\t  the  bottom  of  the  ncrolum  ii>  a  hyilrocele  of  the  te«tir.  aliove  it 
two  h)-<trt>celei>  of  Ihe  uprmiatic  corii.  met  aliove  by  the  hernial  Nic.  r. —  HyilrooOe  wniiiminican',  »m>nclary 
inKuinal  hernia.  In  conwitience  of  an  inmmplrle  ilr»crnt  of  the  lejiticle.  Ihe  union  of  Ihe  pnxTxKU!!  vaxi- 
DBli«  ia  defective.  A  hydrocele  communicans  han  developed,  which  ia  aimullaacouiily  the  aeat  of  a  homik, 
Thia  condition  in  m\*o  called  hydrocele  hemialia. 

Kocher,  Cohnheim,  Birch-Hirschfeld  consider  the  hydrocele  as  the 
product  of  an  infltininuitory  irritation  of  thf  membrane  of  the  testicle 
or  of  the  spermatic  cord.  Kocher  therefore  proposes  the  title  chronic 
serous  periorchitis  or  chronic  serous  perispermatitis.  Intra-uterine 
inflammation  of  the  testicles  and  spermatic  cord  are  made  responsible 
for  the  congenital  form.  Wechselmann  denies  the  supposition  that  it 
may  Ix'  tlue  to  circulatory  disturbance. 

The  symptomatology  is  the  same  as  in  adults,  but  the  iliagnosis  is 
easier  owing  to  the  thinness  and  transparency  of  the  tisuscs. 

For  the  difTerential  diagnosis  from  herniie  and  inguinal  testi- 
cles we  refer  to  works  upon  Surgery.  Expectant  treatment  is  justified 
because  in  the  course  of  weeks  or  months  spontaneous  recession  occurs 
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in  many  cases.  If  this  does  not  take  place,  aspiration,  with  or  without 

the  injoction  of  a  few  drops  of  iodino,  may  be  tried. 

Hjematoct^Ie  very  rare  in  children,  although  they  may  result 
from  contusion  during  delivery  in  the  breech  position. 

DISEASES  OP  THE  FEMALE  GENITALS 

ANTOMALIEB  OF  FORMATION  AND  POSITION 

Hasure  of  the  urethra  and  elitcnis  has  been  observed  in  females 
eorresponding  to  epispadias  in  the  male. 

Defective  opening  of  tlie  urethra  has  been  ob^*(■lv('(l  in  various 
local ion«.  as  for  iiistancr  in  thf  intestines,  or  into  thr  xuf^ina. 

un'lhra  may  be  partially  or  entirely  missing,  and  then  the  blad- 
der opc'tis  directly  into  the  vagina. 

If  a  fisaurc  exists  in  the  vaginal  urethra  we  speak  of  it  as  a  hypo- 
spadias. Bitner  and  Mosenthal  designate  as  h3rp08padias  the  opening 
of  the  urethra  upon  the  vestibule  as  a  blind  sulcus,  while  the  true  vagi- 
nal urethra  opens  upon  the  anterior  wall  of  the  vagina  either  immedi- 
ately behind  the  hynion  or  fuitlicr  back. 

It  speaks  for  the  rarity  of  liypo.spadias  in  the  fcn»ale  sex  tluit 
ITofniokl  in  104,440  children  did  not  once  find  this  deformity  in  girls, 
while  he  found  13  instances  in  boys. 

Among  the  atresias  of  the  external  genitals  are  to  bo  mentioned: 
Complete  atresia  of  the  anus  and  vulva,  and  atresia  of  the  anus  and 
vaginfi  The  atresia  of  the  vulva  may  consist  simply  in  an  epithelial 
adhesion  of  the  opposing  surfaces  of  the  labia  nmjora  and  minora,  or 
in  a  solid  uninn  of  the  parts.  The  r<>>?ult  of  atresia  of  the  hynif-n  in  the 
newborn  is  tln'  ictt  ntion  ol"  mucus,  in  girls  afti  i  pulx  rly  a  lui  iiuitoctilpos. 

Congenital  cysts  of  the  hymen,  described  by  Ziegenspeck,  are  also 
due  to  defects  of  development. 

Among  the  deformities  of  the  ovaries  are  to  be  mentioned :  defective 
formation  and  accessory  glands.  Defects  of  formation  of  the  urctua  and 
vagina  are  dw  to  the  manner  in  which  the  MfiUerian  ducts  become 
united  into  a  single  structure. 

Where  the  developiiient  of  th<'  uterus  ami  lubes  is  «U'fective  there 
is  fn  I  mobility  of  these  organs,  and  a  disposition  to  herniM  of  th»»  ovary, 
wliieli  oc<-urs  not  very  rarely.  Prolapse  uf  the  uterus  whicli  is  seen  in  new- 
born children,  is  also  to  be  referred  to  congenital  anomalies.  The  diagnosis 
of  congenital  anomalies,  according  to  Zuppinger,  is  very  difficult,  and  must 
be  made  with  great  care,  particularly  if  an  operation  is  contemplated. 

H.t.MoHKIl  \(  .F..S  FROM  THE  GENITAI..S 

Schulkowski  observed  in  10.000  newl>orn  chihlren  fdrls),  3.5  cases 
of  huniorrhage  from  the  genitals.  The  metrorrhuu,  u^uaily  extremely 
scanty,  and  seldom  abundant,  never  appeared  before  the  fifth  and  gen- 
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erally  at  the  sixth  tlay.  Schulkowski  refutes  the  contention  that  in  these 
cAses  the  heinorrhi^  was  a  preeodoiis  menstniation,  aa  some  writers 
believe.  Neither  does  he  believe  the  hsemorrhagc  can  be  ascribed  to 
asphyxia,  breech  presentation,  or  instrumental  dclivory.  He  sees  the 
cause  as  a  physiological  hypf^rmmia  of  all  the  abdominal  organs  which 
is  present  after  Mrth.  Zappcrt  belicve.«,  as  a  result  of  histological 
(jxamuiations,  tliut  the  cause  of*  the  ha-morrhages  is  a  piiysiological 
irritation  of  the  uterine  mucous  membrane.  Henoch  connects  the 
vaginal  haemorrhage  with  the  shedding  of  epithelium  that  appears 
after  birth,  and  designates  as  further  eauses  papilloma  of  the  vulva 
and  vaprina.  lie  calls  cmr  attention  tn  the  fact  that  vaginal  h:t  ninrrhage 
may  be  inntated  by  bleeding  from  tl»e  polypoid  prolapse  of  ihe  urethral 
mucous  membrane,  which  in  cases  of  great  severity  may  be  represented 
as  a  dark  red  protrusion  between  the  walls  of  the  genital  fissure. 

Precocious  menntruationt  is  in  any  case,  extremely  rare  as  a  cause  of 
hjrmorrhape.  It  i>  neconipanierl  by  other  evidenees  of  prneral  mntitrity. 
In  older  fiiris  haniorrhages  are  descrilied  which  may  he  ilue  tn  hyper- 
trophy of  tiie  eervix,  fungous  endometritis,  salpingo-udphoritis,  metritis 
(of  gonorrhoeal  origin),  cystic  degeneration  of  the  ovaries,  or  to  causes 
'  belonjpng  to  diseases  outside  the  genital  apparatus  entirely. 

It  seems  useless  to  treat  the  hiemorrhagOl  of  the  newborn  whieh  arc 
due  to  physiological  irritation,  since  they  cease  in  a  short  time  of  their 
own  accord.  The  treatment  of  the  other  forms  is  based  upon  the  etiology. 

TUBERCULOeiS  AND  TUUOBS 

Tuberculosis  of  the  female  genital  organs  is  generally  a  secondary 
affection  in  which  the  tuberculous  virus  reaches  the  peritoneum  first, 
and  from  there  spreads  to  the  Fallopian  tubes  or  el«e  it  rr-aches  the 
intestines  and  then  the  vagina  and  peritoneum,  and  tinaily  involves 
the  tubes.  According  to  Briuiing,  who  collected  40  cases,  the  tubes 
generally  show  a  caseous  alteration,  and  then  the  uterus,  vagina,  ovaries, 
and  vulva.  He  is  of  the  opinion  that  primary  genital  tuberculosis,  as 
described  by  r>fMinne.  Sfhlenk.  \ .  K.irjalin,  and  others,  has  not  yet  been 
proven  to  occur,  beeau.M'  tlie  diaLrmisis  was  only  establishrrl  f  linii  ally. 
V'ierordt  in  one  case  established  the  diagnosis  by  finding  tubercle  bacilli 
in  the  discharge.  It  may  be  impossible  to  establish  the  diagnosis  when 
symptoms  of  general  peiitoneal  infection  are  present. 

Among  the  beniijn  lumors  are  to  \w  mentioned  in  the  first  place,  the 
vaginal  polypi  which  are  characterized  by  hn  rnorrhagc.s.  Mnli'iymnt 
tumors  of  the  genital  organs  are  found  more  otten  in  girls  than  in  i)oys. 
The  majority  of  the  cases  are  seen  in  the  first  six  years,  according  to 
Steffen,  who  collected  33  cases  from  the  literature.  The  favorite  seat  is 
the  vagina,  where  13  out  of  ilie  tumors  collected  by  Stoffen,  were 
located.   The  uterus  was  afiected  in  4  cases.   In  9  cases  malignant 
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tumors  of  the  ovaries  were  fountl,  a  condition  to  which  the  age  of  pub- 
erty seems  to  have  a  predispoiiing  influence.  The  majority  of  the  tumors 
observed  during  the  early  years  of  life  seemed  to  be  eongenital. 

Sarcoma  of  the  vagina  and  it.s  vaiiatinns  are  amongst  the  most 
important  forms.  Afconiinji  to  Pick,  wlio  ohsrrvrfl  15  cases  of  ))ulypoid 
vaginal  sarcMiua,  they  Imvc  i\  tciuli'iu y  to  ^^[ircad  with  great  rapid- 
ity, to  intrucic  into  the  neighboring  tis<sue!<,  and  to  inliltratc  them  with 
cancerous  degeneration.  Before  they  are  visible,  the  symptoms  are 
profuse  hemorrhage,  disturbances  in  micturition,  and  pains  in  the 
a!>dnminal  repoo.  Even  a  very  early  operation  will  not  protect  the 
patient  from  rernrronre. 

The  uterus  may  be  aflected  by  both  sarcoma  and  carrinoma.  The 
symptoms  are  the  same  as  those  of  the  same  affections  in  adults.  The 
malignant  tumors  of  the  ovaries  are  generally  carcinoma.  The  diagnons 
cannot  often  be  eonfuseil  with  malignant  tumor  of  the  abdomen.  The 
prognosis,  in  spite  of  operative  interference,  is  bad  owing  to  the  tendency 
to  recurrence. 

Vt-I.Vo\  AtilN'ITlf* 

Practically  tlu-  most  im[)ortant  disease  of  the  female  genital  appa- 
ratus is  the  iniiaiiuuation  of  the  mucous  membrane  of  the  vtilva  and 
vagina.  It  is  only  in  the  last  two  decades  ttiat  we  have  come  to  realise 
their  terrible  frequency.   But  the  experience  of  the  last  few  years  has 

also  taught  us  that  the  great  majority  of  the  cases  are  infectious,  and  are 
due  to  the  same  ()r«ranisrn  that  f-auses  the  urofrenilal  irnnorrhcra  of  the 
adult:  namely,  the  gonococeus  of  Neisser.  In  ilie  following  remarks 
therefore  we  shall  speak  of  the  gonorrba'a  of  girls,  and  only  incidentally 
will  mention  be  made  of  inflammations  due  to  other  causes,  and  of  their 
terminations. 

(a)  OONORRHOKAL  VULVOVAGINITIS 

This  affection,  according  to  Pott,  is  to  found  most  frequently  in 
the  newborn  and  during  the  first  five  years.   Later  on  it  increases  again 

in  frequency  at  the  age  of  [)uberty.  In  Potfs  statistics  there  were  3.921 
girls,  of  whom  44  were  infected  with  the  gonococci,  and  of  these  27  were 
less  than  five  years  old.  Epstein  does  not  believe  that  there  is  any 
special  predisposition  between  the  second  and  fourth  years,  but  that  in 
numerous  cases  brought  to  the  physician  for  examination  the  infection 
occurred  at  the  very  beginning  of  life,  and  only  attracted  attention 
when  the  child  Ix-gan  to  walk. 

Etiology.  -The  exciting  cause  is  the  gonococcus  discovered  by 
Neisser.  Even  during  delivery  the  infection  may  enter  the  child's  geni- 
tals from  the  vagina  of  the  mother  affected  by  gonorrhcea,  but  later  on 
in  life,  ton.  there  are  a  wliole  chain  of  circumstances  which  may  render 
the  infection  possible.  For  instance,  sleeping  with  the  infected  mother 
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in  the  same  bed;  tho  use  of  the  same  wash-basin,  the  same  chamber, 
the  same  bath  water,  the  same  towels;  contact  with  hands  soiled  by 
the  gonorrhceal  poison;  taking  the  temperature  with  a  thermometer 
dirtied  by  a  previous  record.  Moreover,  especially  in  large  cities,  coitus 
practiced  from  perversity  or  for  superstitious  reasons,  is  a  deplorable 
cause  of  the  disease. 

In  this  place  it  is  necessary  to  consider  why  it  is  that  more  girls 
than  boys  become  infected.  Poet  explains  this  difference  by  the  fact 
that  in  boys  owing  to  the  firm  adhesion  of  the  prepuce  to  the  glans, 
the  mouth  of  the  urethra,  funnel  shaped  as  it  is,  is  so  small  that  it  will 
only  permit  the  entrance  of  a  very  small  sound,  whereas  in  girls  the 
genital  orifice  is  free  and  open. 

Symptomatology. — In  many  cases  the  infection  will  not  be  be- 
trayed by  a  single  subjective  symptom.  The  mother  as  a  rule  brings 
the  child  to  the  doctor  because  the 
clothing  is  stained  with  yellow  spots. 
Examination  shows  the  vaginal  orifice 
to  be  more  or  l»'.>«s  irritated,  swollen  and 
reddened,  and  in  more  advanced  cases 
there  are  found  small  ulcerations  and 
erosions  upon  the  labia  majora  and 
minora.  From  the  vulva  a  discharge 
escapes  which  is  sometimes  chieHy 
mucous,  sometimes  cliiefly  purulent. 
When  stained  with  aniline  dye,  we  find 
under  the   microscope,  in  addition 

to  leucocytes,  great  numbers  of  typically  located  gonoccoci  (Fig.  20). 

If  there  are  subjective  symptoms,  they  present  themselves  in  the 
form  of  dysuria,  itching  of  the  genitals,  associated  with  more  or  le.'^s 
extensive  eczema,  due  to  the  secretion,  and  eventually  considerable 
pain  in  walking.  In  cases  of  long  duration  the  general  health  suffers, 
the  appetite  fails,  the  temper  is  irritable,  and  the  child  loses  its  freshness 
and  becomes  pale.   An  elevation  of  temperature  is  not  rare. 

Diagnosis.— The  most  striking  thing  is  the  extraordinary  ease  with 
which  the  gonococci  can  be  demonstrated.  Their  form,  intracellular 
location,  and  the  negative  result  of  Gram's  method  permit  them  to  be 
recognized  without  even  the  neces.sity  of  a  culture. 

Sometimes  upon  inspection  are  seen  injuries  of  the  genitals  which 
point  to  the  commi.ssion  of  a  "coitus."  I'nless  there  are  evidences  of 
violence  one  must  be  exceedingly  cautious  in  surmising  a  crime,  since 
there  are  many  other  possible  ways  of  infection. 

Course  and  Complications. — The  course  of  the  disease  is  eminently 
chronic.  Only  under  unusually  favorable  circumstances  will  the  disease 
disappear  in  six  weeks.    Generally  it  lasts  considerably  longer,  even  for 
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years,  during  which  latent  periods  aiteruate  with  periods  of  acute  ex- 
acerbation. The  compliefttions  consist  in  the  firat  plaee  in  an  extensive 
participation  of  the  gemto-urinary  raucous  membrane  in  the  inflamma- 
tory process.  In  this  way  there  will  d(>vel(»p  inflammation  of  the  mem- 
brane of  the  urethra  and  bladder,  which  will  he  attended  by  severe 
urinary  distress.  Less  frecinently  :m  infect  ion  of  tlu'  cervical  anil  ror- 
poreai  uterine  membrane  results,  wiiich  may  lea»l  to  haemorrhage.  Bar- 
tholinitis is  rare,  as  is  the  spreading  of  the  gonorrhoea  to  the  peritoneum, 
ttie  gonorrhoea!  peritonitis  which  may  lead  to  death  by  sepsis  and 
pyiemia,  but  in  which  there  have  also  been  a  few  recoveries. 

Among  the  more  common  complications  is  gonorrhaal  arthritis, 
which  most  often  affects  the  wrist  and  tarsus,  and  less  fre<iuently  the 
jaw-,  finger-,  and  toe-joints.  The  symptoms  arc  pain  and  swelling  of  the 
joints.  In  addition  we  may  see  tendovaginitis,  and  an  extremely  rare 
gonorrlni  al  stomatitis.  Paulsen  lias  rilx  d  a  gonorrboeal  exanthem, 
with  the  fortnation  of  blisters  and  pustules,  the  occurrence  of  which 
is  said  not  to  be  so  very  rare. 

The  prognosis  is  serious  in  so  far  as  the  disease  is  persistent  and 
frequently  relapses.  Even  though  it  be  true  that  a  cure  is  generally 
effected  after  some  months,  it  must  not  be  forgotten  in  our  estimate 
of  the  prognosis  that  death  sometimes  occurs  from  the  complications, 
and  thnt  the  disorder  may  be  fteenmf)anied  by  diseases  of  the  g(>nita] 
organs  which  may  show  themselves  only  at  the  age  of  puberty  pernio- 
metritis,  etc.). 

Prophylaxis. — ^The  readinem  with  which  girls  may  be  infected 
by  the  gonococcus  indicates  that  the  pi  opliylaxis  should  attempt  in  every 

possible  way  to  ])revent  exposure.  Kpstein  proposes  that  the  vulva 
should  be  carefully  cleansed  in  the  first  l>ath  frivm  after  birth,  and  that, 
if  there  is  any  suspicion  of  gonorrhoea  in  the  motlier,  there  be  allowed 
to  trickle  into  the  va^na  a  2  per  cent,  solution  of  silver.  In  addition 
all  who  nurse  the  mother  and  child  should  be  instructed  to  attend  to  the 
child  first  and  the  mother  afterwards,  and  that  they  observe  at  all 
times  the  mnst  rigorous  antisepsis.  in-<t  ,ts  in  a  surtrical  i>[i(  ration.  If 
we  wish  to  avoid  all  danger  of  spreatiiiig  the  iniectKni,  ihe  utmost 
cleanliness,  the  most  careful  antisepsis,  and  the  strict  prolubition  of  the 
use  of  the  same  towds,  crockery,  or  sponges  arc  absolutely  necessary. 
Especially  in  hospitals,  iidirmarii>s,  and  boarding  schools,  where  many 
girls  .sleef)  together,  are  the  most  energ»'tic  precautions  necc-s.-iary. 
Koplik  is  right  in  demanding  that  every  tn  wly  admitted  child  .should  bo 
submitted  to  a  bacteriological  examination  of  the  secretion  of  the  vulva 
and  vagina,  in  order  to  know  the  possible  origin  of  infection,  and  if 
necessary  to  isolate  the  case  at  once. 

Treatment. — This  con.'^ists  in  repeated  and  thorough  cleansing 
of  the  genitals.  Once  or  twice  a  day  a  sits  bath  in  a  1-1000  solution  of 
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tannic  acid  is  *iivt  ii.  As  long  as  then*  an»  «?till  moro  nr  lf";s  arutc  symp- 
toms, it  is  possible  to  LlTcct  a  cure  in  the  course  of  one  or  two  months 
by  thesti  meaus,  combined  with  rest  in  bed,  ulone.  It  \s  que»tionabh; 
whether  irrigation  of  the  vagina,  wtiich  is  proposed  by  some,  is  of  great 
benefit  or  cures  the  disease  any  sooner.  And  it  may  be  mentioned  that 
injections  in  the  vagina  often  cause  severe  pain  to  some  of  the  children, 
and  moreover,  it  is  apt  to  turn  the  rhtUrs  attention  to  the  genital  appa- 
ratus, which  is  very  undesirable  from  a  pi'tiagogieal  standpoint.  For 
use  with  the  syringe  there  have  been  proposed  a  0.5  per  cent,  solution 
of  protargd,  a  0.5  per  cent,  solution  of  sublimate,  a  rose  red  premanga- 
nate  solution.  The  injection  of  the  vagina  should  only  be  done  by  the 
physician  himself,  and  he  should  employ  a  syringe  protected  l)y  ;i  soft 
rubber  tip.  After  the  injection  a  tanipon  or  small  rod  of  iodoform  may 
be  introduced  into  the  vagina,  i^erhapu  a  still  better  thing  is  the  intro- 
duction of  a  tampon  saturated  with  a  10  per  cent,  solution  of  ichthyol, 
winch  is  squeesed  out  into  the  vagina.  Small  doses  of  sandal  oil  may  be 
given  intrrnally.  It  is  necessary  to  protect  the  eyes  against  the  pos- 
siljility  of  inf<'ction.  WIutc  there  \<  inflatnmatinn  of  the  upper  genital 
tracts,  the  strictest  rest  in  bed  is  imperative.  Uonorrhccal  arthritis  is 
probably  best  treateci  by  Bier's  method. 

(6)  YULVOVAOINITIS  OF  OTHER  ETIOLOGY 

Epstein  describes  a  catarrh  of  the  female  genitals  in  the  newborn 
whicli  is  part  of  a  desquamation  process,  which  occurs  in  all  the  mucous 
meuibranes  and  upon  their  apertures.  This  catarrh  is  present  in  foetal 
life  and  continues  energetically  after  birth  in  consequence  of  the  changed 
conditions  of  life  and  the  new  external  impressions  which  affect  the  new- 
born. The  catarrhal  process  is  demonstrated  by  an  abundant  secretion 
from  thr  vulva.  In  the  beginning  it  contains  viscous  Ii\;\line  nia.«ses, 
but  lat(M-  on  these  may  become  more  lii|iii(i  a.s  a  result  of  the  increase 
of  microorganisms,  and  the  secretion  may  assume  the  aspect  of  a  blen- 
norrhcea.  This  process  which  Epstein  calls  desquamation  catarrh 
may  lie  accompanied  by  a  catarrhal  vulvovaginitis  from  inattention  to 
cleanliness  of  the  genitals. 

In  the  'joeretion  arf  fouiiil  ei/ithelium,  leucocyt es,  and  microorgan- 
isms of  the  niu.si  varied  lype.s,  but  never  the  gonococci,  which  latter 
fact  enables  us  to  make  the  diagnosis. 

Von  Hanseroann  describes  a  very  early  form  of  catarrh  of  the  female 
genitals  due  to  spreading  of  morphological  particles  from  the  vagina 
of  the  motlier.    This  catarrh  never  l)eeomes  chronic. 

Aphthous  rui'rff?'*  is  the  name  given  by  Parrot  to  an  afTeetion, 
occurring  id  infant.-*,  which  consists  iu  the  formation  of  circular  white 
and  grayish  white  piaqiK  s,  from  1-4  mm.  in  sise,  on  the  labia  majora 
and  minora,  but  which  may  spread  to  the  adjacent  parts  in  the  median 
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line  or  tn  the  posterior  portion  of  the  genital  repion,  and  sometimes  to 
the  gcnitocrural  and  inguinal  folds.  After  from  two  to  three  days  there 
appear  elevations  with  yellowish  coating  and  a  red  areola,  which  cause 
itching  and  swelling  of  the  surrounding  parts.  A  serious  but  very  rare 
complication  is  gangrene.  The  disorder  ,<(  ( ms  especially  prone  to  de- 
velop after  the  infectioTis  diseases,  particularly  measles,  and  less  fre- 
(|iiently  it  occurs  idiopnthieally.  Dusting  with  iodoform  promotes 
healing  and  prevents  gangrene. 

An  impetiguious  }orm  of  vulvitis  is  described,  charact^sed  by  the 
formation  of  blisters  and  pustules,  beginning  with  redness,  and  mth  a 
reactive  inflammation  and  catorrh.  This  affection  is  an  unusual  locali- 
zation of  the  common  impeti«;o  eontajiios.H.  In  making  iht-  differential 
diagnosis  we  have  to  exclude  .syphilis,  herpes,  and  gonorrhcra.  Treat- 
ment conisists  in  the  use  of  10  per  cent,  solution  of  hydrogen  peroxide. 

Vaginal  catarrh  may  also  result  from  herpcB  and  from  the  localisa- 
tion of  syphUiiic  hsionSf  and  from  vaccine  puMtUtii.  The  diagnosis  is 
generally  to  be  made  by  a  careful  examination.  Furthermore  there 
appears  in  scarlet  fever,  in  mea.sles,  and  in  smallpox  durinj:  the  nrttte 
stage,  a  vulvitis,  which  Henoch  considers  to  be  an  extension  of  the 
skin  inflammation  over  the  vulva.  General  dyserads^  arc  also  regarded 
as  causes  of  vulvova^nitis  in  infancy,  and  we  speak  sometimes  of  "  vul* 
vovaginitis  cachectica  and  scrofulosa. " 

It  is  hardly  neeef^snry  to  emphasize  tlic  fact  that  infection  due  to 
foreign  bodies  introduced  into  the  vagina,  may  also  produce  a  vulvo- 
vaginitis. 

I  In  comparison  with  gonorrhoea,  the  above  causes  of  inflamma- 

tion of  the  genitals  are  rare.   Cleanliness  and  antiseptic  washes  will 

effect  a  cure  in  most  cases. 

There  still  remains  to  bt*  mentioned  a  disagreeable  eomplifation  of 
the  various  forms  of  inflammation  which  we  have  Yhku  describing, 
and  that  is  the  phlegmon  of  the  vulva  and  vagina,  which  is  attended 
by  considerable  swelling,  severe  pain,  oedema  of  the  surrounding  parts, 
and  serious  febrile  reaction. 

Treatment  eon>i.s1s  in  poultices  of  acetic  alum,  sitz  baths,  and  , 
the  early  c\acuation  of  the  pus.  In  the  mn?t  herinu«  ca.ses,  gangrene  of 
the  labia  with  the  formation  of  violet  ctjlortd,  rapidly  softening,  and 
ill  smelling  spots,  may  ch  velop  from  the  phlegmon,  or  from  an  added 
erysipelas.  This  gangrene  may  appear  apparently  primarily,  without 
any  phh  ^inun,  in  the  course  of  infectious  diseases,  which  are  attended 
by  a  marked  cachexia.  Henoch  compares  it  to  tlm  noma  of  the  cheek. 
Treatment  consists  in  eiuiy  incisions  and  the  bold  use  of  the  enutery. 
The  general  strength  must  be  maintained  by  a  concentrated  tliet  and 
Stimulants. 
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More  than  most  of  the  other  organs  the  central  nervous  system  of 
the  newborn  and  growing  child  exhibits  peculiarities  which  serve  to 
distinguish  it  finm  that  of  the  adult.  We  have  nut  merely  to  do 
fas  in  many  of  the  other  organs)  with  a  structure  which  is  still  im- 
mature but  functionally  activr,  and  which  simply  ^ors  on  to  full 
development,  in  (Hrect  proportion  to  the  general  growth  of  the  body 
and  with  only  shght  changes  in  its  external  configuration.  The  central 
nervous  system  of  the  newborn  and  even  that  of  the  older  child,  is 
not  simply  quantitativety,  but  it  is  also  and  more  espedally  qu  ilit  i- 
tively,  an  inadcfjtinto  organ,  which  al  the  outset,  moreover,  is  piiysio- 
lo^cally  active  only  in  part.  Substantial  alterations  must  therefore 
take  place  before  it  acquires  the  significance  it  possesses  in  the  later 
phases  of  the  individual's  life  history. 

It  is  impossible  to  give  in  the  brief  space  alloted  to  us,  an  exhaus- 
tive review  of  the  anatomic  and  functional  chfTerenoes  which  exist 
betwrrti  the  nervous  system  of  the  child  an<i  that  of  thf  afhilt.  Only 
the  more  important  pecuUarities  Ix'aring  \ipon  liie  gross  and  minute 
morphology  of  the  central  nervous  organs  will  be  considered;  their 
signiiicance  from  the  standptnnt  of  psyeho-phynology  being  at  the 
same  time  cfiscuased.  The  facts  to  be  deduced  from  this  study  will 
amply  demonstrate  to  the  physician,  how  eminently  inifinrtant,  not  only 
for  the  child's  inimediate  welfare,  but  through  its  far-reaching  influ- 
ence, for  the  entire  course  of  the  iudiNidual's  existence  as  well,  is  the 
hy^ene  of  infancy  and  early  childhood^  and  the  proper  management  of 
whatever  nervous  disturbances  may  arise  at  this  early  period  of  life. 

MORPHOLOGIC  PECULIARITIES 
Aside  from  the  intimate  adhesions  between  the  dura  and  the  bones 
of  the  cranial  vault,  the  absence  of  Pacchionian  bodies  and  the  small- 
ness  and  friability  of  all  the  structures,  the  mere  opening  of  the  skull 

and  vertebral  canal  presents  in  children  no  peculiarity  worthy  of  note. 

The  di^poHtion  find  fnrm  nf  tin   various  structures,  their  relation^  to 

the  surroundiug  part^,  are  the  same  as  in  the  adult.   Only  in  the  ver- 
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tebral  canal  are  slight  differences  to  be  observed.  It  is  well  known 
that  the  adult  spinal  cord  terminates  at  a  point  corresponding  to  about 
the  Idwer  third  of  the  Hrst.  or  to  the  sufx'rior  border  of  the  second, 
lumbar  vertebra.  In  the  fcptus.  on  the  contrary,  the  cord  Hlls  the 
vertebral  eanal  entirely  and  it  is  only  in  the  later  stages  of  intra-uterine 
life  and  owing  to  the  more  rapid  growth  of  the  vertebral  column,  that 
it  gradually  recedes.  In  the  newborn,  the  end  of  the  conus  meduUaris 
still  lies  in  the  cavity  of  the  third  lumbar  vertebra;  the  ultimate  rela- 
tion.s  however,  become  more  or  less  fully  estabUshed  during  the  first 
pha.se  of  Ufe.  This  modification  in  the  relations  between  the  spinal 
cord  and  the  vertebral  column  affords  an  explanation  of  the  fact,  so 
significant  to  the  surgeon,  that  in  young  children  and  particularly  in 
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infants,  the  spinal  nerves,  especially  those  of  the  lower  segments,  pur- 
sue, in  order  to  reach  their  respective  foramina,  a  different  course  than 

in  the  adult,  being  nuich  less  oblifjuely  (hrected. 

On  section,  the  cut  surfa<'e  of  the  central  nervous  organs  more 
particularly  of  the  i)reniat unly-born.  has  a  very  distinct  grayish  hue 
which  i.s  not  to  \ye  seen  in  the  brains  of  older  indi\iduals. 

The  brain  of  the  newborn  is  relatively  large.  Whereas  most  of 
the  organs  of  the  body  weigh,  at  birth,  only  the  tenth  to  the  fourteenth 
part  of  their  ultimate  wdght,  the  brain  has  already  reached  the  fourth 
part  of  its  ultimate  weight.  In  proportion  also  to  total  body  weight 
is  its  volume  greater  in  the  infant  than  in  the  adult:  the  proportion 
Iwing  fi'^  1 :  S.")  and  r\«'n  1:75  accordtrig  to  Ziehen  ^  estiiiiatrs.  against 
1:  42  in  tht-  male,  and  1:  40  in  tlie  female,  adult.  Mies  places  the  abso- 
lute weight  of  the  brain  of  the  newborn  at  about  340  grains  in  males 
and  330  grams  in  females.   These  figures,  he  obtained  from  stAtia- 
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tics  published  prior  to  1894,  and  baaed  on  single  vdglungs  of  brains 
of  the  most  miscellaneous  ^source  (brains  of  Germans.  Romans,  Slavs, 

as  well  as  of  subjects  belonging  to  remote  count ties\  having  thus 
used  an  anthrnpojngie  material  nf  an  insufliciently  efiuivalcnt  and 
uniform  cliaracter.  Ziehen,  Marchand  and  others,  consider  that  these 
figures  are  rather  too  low. 

It  must  certainly  be  stated  that  among  healthy  Germans  the 
average  weiyhi  of  the  brain  of  the  newborn  is  dcciiledly  higher  (between 
'.\oO  and  370  grams).  With  the  progress  of  (i<  v('li)pment ,  the  weight 
of  the  l)rnin  steadily  increases  aiul  may  excii  reach  1400  grams:  the 
average  ligure  varying  between  TioO  and  1275  grams.    According  to 
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Mies,  the  maximum  figure  would  be  only  1230  gratns.  and  000  grams 
would  represent  the  average  weight  of  a  fairly  well  developed  brain. 
The  first  third  of  this  inorea.«e  in  the  weight  of  the  brain  had  taken 
place  (in  the  author's  cases)  by  the  ninth  month,  the  second  third  by 
the  second  quarter  of  the  tUrd  year,  of  extra-uterine  life  (see  Figs.  21 
and  22);  thus,  the  original  weight  of  the  brsin  was  doubled  by  the 
end  of  the  third  quarter  of  the  fit-t  year  and  trebled  before  the  ex- 
piration of  the  third  year  f.Marehandi.  Areording  to  this  aullmr,  the 
ultimate  weight  of  the  brain  is  attained  between  the  nineteenth  and 
twentieth  year. 

At  all  ages  the  average  weight  of  the  brain  is  lower  in  females  than 
in  males.  In  consequence  of  the  relatively  more  vigorous  development 

of  the  male  brain,  this  difTorence  in'  brain  weight  between  the  sexes, 

which,  at  birth.  uu\\  equals  from  10  to  15  grams,  increases  to  120 

grams  and  more  in  adult  life. 
IV-« 
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IKffereQees  in  brain  wdgbt  also  occur  which  are  not  dependent 
upon  eorreapottding  differences  in  total  body  vdgbt  or  general  develop- 
ment, as  they  are  observed  in  subjects  belon^ng  tu  the  same  sex,  of 
the  same  ape  and  even  of  the  same  wei«:ht.  They  arc  !<>  lu*  ronsidrred 
simply  as  tiie  expression  of  some  particular  individual  (most  often 
hereditary)  tendency.  Even  in  the  brains  of  the  newborn,  difference.-* 
of  from  50  to  70  grams  may  be  observed,  as  also,  variations  in  the 
capacity  of  the  cranial  cavity,  which,  already  in  the  tlurd  week,  may 
amount  to  as  much  as  75  and  100  c.c,  and  even  more.  .\.s  age  ad- 
vances the  scope  of  this  physiolo^c  variation  becomes-  even  greater, 
in  children  of  about  three  montlis,  differences  in  brain  weight  of  from 
200  to  300  grams  have  been  recorded.  Very  frequently  individuality 
finds  expresdon  in  a  precodous  development  of  the  brain.  Brains 
weighing  as  much  as  1280  grams  have  been  observed  in  children  of 
only  three  years,  nnd  from  1350  to  1400  grams,  in  boys  of  five  years, 
lilxccssiively  high  tigures  have  also  hern  occasionally  recorded;  in 
Lorcy'a  case  (a  child  of  six  years)  the  brain  weighed  IS40  gramn. 

The  wdght  of  the  brain  proper  (cerebrum)  has,  at  birth,  a  minimum 
figure  of  from  305  to  320  grams,  a  maximum  figure  of  from  310  to  345 
grams.  The  extra-uterine  gain  in  weight  may,  in  a  general  way,  be 
placed  lit  from  8.?0  to  S40  prams,  reaehinjs:  in  certain  instances  how- 
ever, as  higli  as  grams.  At  all  agt-s,  the  nvcragt'  weight  of  the  male 
brain  is  greater  than  that  of  the  female.  It  is  the  weight  of  the  cere- 
brum that  heredity  more  particularly  influences. 

Next  to  weight,  the  dimennona  of  the  child's  brain  give  us  an 
insight  into  the  pronounced  metamorphosis  wliich  takes  place  after 
birth.  From  the  original  measurenients  of  9  cm.  in  the  fronto-occipital 
pole-length,  7  cm.  in  width  and  5  cm.  in  height,  does  the  brain  acquire, 
often  enough  even  before  the  time  of  puberty,  the  ultimate  dimensions 
of  16-18,  13-15,  8-9  cm.  respectively. 

A  feature  \vlu(  h  is  very  distinctive  of  the  cerebrum  of  children, 
and  more  pnrtit  ularly  of  that  of  the  newburri,  is  ilir  r<  lativcly  poor 
development  of  certain  of  its  parts.  Thus,  for  instance,  tlic  frontal 
lobe,  especially  in  the  prematurely-born,  is  decidedly  inconspicuous. 
The  insula  <^  Reil,  though  its  external  markings  may  be  appreciable, 
is  not  as  distinctly  outlined  in  the  first  months  of  life  as  it  is  later. 

Tti  connection  alno  with  the  fissures  of  the  brain,  are  peculiarities 
to  l>e  noted  in  the  new  and  prematuroly-horn.  Tli*'  priiTfffry  fissures 
are,  in  proportion  to  the  general  devrlnitmenl  of  tin*  urgiui.  ithtUvely 
deeper  during  the  first  quarter  of  hfe  ilmn  later.  It  is  probable  that 
as  long  as  the  phase  of  rapid  growth  determined  by  the  investment 
of  nerve^fibrcs  with  myelin  sheaths  lasts,  further  changes  take  place  in 
connection  with  the  .shallower  fissure.^  of  the  convexity,  such  as  con- 
fluence of  superficial  sulci  (which,  in  the  paheto-occipitai  region,  occur 
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with  especial  frequency  during  the  first  weeks  of  life),  or  deepening  of 
fisi^urr-  ottinp  in  the  latter  ease,  to  the  progreswvely  increasing  promi- 
nenre  of  ct-rtain  eoiiAnlutioiii*. 

The  cerebellum  of  the  child  also  presents  certain  points  of  iiitcre.sl. 
From  about  18  to  21  grams  at  Urth,  Us  wdght  increases  in  the 
coune  of  development  to  120  or  130,  and  even  to  135  and  ISO  grams. 
The  first  two^thirds  of  this  increase  in  the  wei^t  of  the  cerebellum 
takes  place  much  sooner  than  the  corresponding  increase  in  the  weight 
of  the  cerebrum  or  of  the  })rain  generally,  being  usually  mnnifest  any- 
where from  the  sixth  month  to  the  end  of  the  second  year;  wlicn.t^ 
its  ultimate  weight.  correspo!i(llii<;  [n  the  very  slow  jjrogress  of  it.s  fur- 
ther growth,  rarely  obtnina  before  the  eu«i  of  tlie  .stcond  decade.  The 
average  weight  of  the  female  cerebellum  is  invariably  less  than  that  of 
the  male.  This  difference  between  the  sexes  increases  from  about 
three  grams  at  birth,  to  about  15  or  20  grams  in  adult  life.  Inde- 
pendently  of  total  body  weight  or 
general  develojdnent,  and  in  subjects  ^ c.r^,:m|_ 
of  the  same  age,  by  no  means  trivial  .Jp^ 
variations  nmv  be  observed  in  the 


a 


S2C  of  the  cerebelluni,  ranging  all  the       Ownptrinoo  «f  cKtiMttiiM  inemw  in 

,  _         of  IIm  bnun  tni  U*  Mmponcnt  purl*  Uvn  birtlu 

way  from  10  grams  during  the  nrst   tiw  flgnuM  cfrc  th*  w^iiiit  or  «im  port*  of  tho 

M    ...     ^       nn  A     Imia  in  «ini]^ri«ia«itli  tho  aatin  brain  olliiitk 

Dionths  of  life  to  30  grams  and  mmim%*bl>^!StttZimwMw^ 
more  Inter.  As  early  as  the  eleventh 

or  twelfth  year,  the  wdight  of  the  cerebellum  may  equal  or  exceed  that  of 

the  fully  matured  organ:  which  circun^stanee.  however,  do<*H  not  necessa- 
rily imply  a  corresponding  increase  in  the  total  weight  of  the  ( luephalon. 

The  brain  sletn  (medulla,  pons  and  quadrigeminal  region)  increanes 
in  weight  from  about  5.5  grams  at  birth  to  about  27  or  28  grams, 
in  direct  proportion  to  the  growth  of  the  brain  in  general.  It  is  slightly 
larger  in  males  than  in  females. 

From  the  foregoing  facts,  it  follows  that  the  brain  as  a  whole  in 
llie  course  of  development  quadruples  its  original  weight  at  birth;  the 
cerebrum  Ukewise,  almost  as  much;  whereas  the  brain  stem  increases 
to  five,  and  the  cerebellum  to  seven  times  its  original  weight.  Thus, 
is  the  development  of  the  cerebellum  not  only  more  rapid,  as  has  al- 
ready been  shown,  but,  in  proportion  to  its  original  weight,  also  much 
more  considerable,  than  that  of  the  other  parts  of  the  brain.  For  this 
reason,  the  relative  proportion  between  the  sise  of  the  various  .•seg- 
ments of  the  brain  Is  subjcrt  to  constant  variation;  the  cerebrum  sinks 
from  almost  93  per  cent,  of  the  total  brain  weight  (at  birth)  to  87.5  per 
c<Mit.;  the  brain  stem  rises  from  1  .fi  per  cent,  to  2  per  cent,  and  the 
ctTclx'lluni  from  5.5  per  cent,  to  almost  11  ]i«  r  cent,  of  the  total  weight. 

As  regarils  the  sjiiitai  tord,  considered  as  beginning  at  the  inferior 
Knut  of  the  pyramidal  decussation  (and  deprived  of  its  nerve  roots 
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and  dura  inater),  its  average  weight  in  the  newborn  varies  between 

3.0  and  3.4  granriB.  and  between  27  and  28  grams  in  adults.  Its 
woi^lit  increases-  rapidly  at  the  })eginning  of  extra-uterine  life,  beiiic: 
doubled  by  the  filth  month,  trebled  at  the  end  of  the  first  year  and 
c|uadrupled  at  the  be^nning  of  the  third  year.  Its  averagf  wciclit  is 
practically  always  greater  in  males  than  in  feniales.  The  relative  pro- 
portion between  the  weight  of  the  spinal  cord  and  that  of  the  brain  also 
differs  in  children  from  that  in  adults;  being  in  the  latter  about  as 
1 :  50.  In  the  newborn  this  proportion  equals  1: 110  at  the  very  most; 
it  becomes  1:80  in  the  lliird  year  and  reaches  1:67  by  the  end  of  the 
sixth  year.   Thus,  with  advancing  age,  the  weight  of  the  spinal  cord 
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becomes  ever  greater,  relatively,  than  that  of  the  brain;  whereby 
it  necessarily  remains  relatively  less  in  males  than  in  females  of  the 
fiame  age.  In  children  of  the  same  age  and  sex,  a  heavy  brain  gener- 
ally implies  a  proportionately  hoavy  spirinl  cord. 

The  length  of  the  cord  at  birth  e<iuals  14  cm.,  and  onl\'  at  the  Ix*- 
ginning  of  the  fifth  year  is  an  increase  of  about  10  cm.  appreciable; 
it  very  slowl}'  reaches  its  definite  length  of  43-45  cm.  Whereas  at 
birth,  it  corresponds  to  about  29.5  per  cent,  of  the  total  body  length, 
it  steadily  looses  ground  after  the  end  of  the  first  year,  ultimately  rep' 
resenting  only  25  to  26  per  cent,  of  the  .same.  The  configuration  of  the 
.•^ftinal  cord  also  undergoes  considerable  mocUfication,  especially  at  the 
level  of  tlu-  oiilargements.  where.  ]n  the  newborn,  and  not  infrequently 
for  soiTio  time  nftorward  the  inequality  of  the  two  diameters  on  cross^ 
jM»ction  is  scarcely  appreciable. 
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Let  us  now  briefly  outfine  the  hittciogie  peeuUarUies  of  the  ehild'e 
nervous  syst(?in.  Developmental  {)r<)cesae8  characterized  by  an  in- 
crease in  size  and  numVvpr  of  the  various  ronstittiPiit  olomonts  take 
place  throughout  tlie  ccntrril  organs,  and  gradually,  the  complex  struc- 
tures for  rued  by  the  agglomeration  of  membranes,  blood  vessels,  nerve 
fibres,  etc.,  appear.  The  luxuriant  growth  id  the  odlular  deinent^ 
(oetl  and  nuclear  diviaon)  especially  at  the  very  be^nning  of  life,  the 
streaming  out  of  axis  cylinders  and  blood  vessels,  the  splitting  off  of 
glia  fihrcs,  realize,  all  taken  together,  a  histologic  aspect,  which  has 
been  designated  not  wholly  witliout  reason,  ns  the  nearest  approach 
to  true  inflammatory  reaction.  As  regards  nervous  tissue  projx^r,  it 
is  to  be  noted  that  in  the  newborn,  the  ganglionic  cells  do  not  present 
everywhere  the  specific  characters  of  the  adult  type  of  oeU;  this  being 
especially  true  of  those  of  the  cerebral  hemispheres.  In  part,  they 
remain  dense  of  texture  and  present,  in  both  nucleus  and  cell-body, 
structural  peculiarities  (Arborio)  or  an  embryonal  character;  the 
characteristic  configuration  more  particularly  of  the  pyramidal  cells  is 
still  wanting.  Nuclear  diviaon  is  to  be  seen  in  cells  undergoing  devel- 
opmental changes;  being  especially  common  at  the  very  outset  and 
becoming  ever  rarer  in  subsequent  phases  of  development.  Pigment 
is  totally  wanting  at  birth,  and  only  at  a  later  period  does  it  very  grad- 
ually appear.  The  dark  i)rowu  pigment  of  the  locus  coeruleus  appears 
at  about  the  end  of  the  first  year;  that  of  the  nucleus  of  the  vagus 
and  substantia  nigra,  in  progresavely  inereaang  quantity  after  the 
third  or  fourth  year;  the  light  yellow  pigment  t)f  the  posterior  spinal 
ganglia  is  rarely  found  before  the  sixth,  while  that  of  the  spinal  cord 
only  appears  after  the  seventh  or  eighth  year.  In  childhood  the  cells 
of  the  cerebral  liemispberes  are  devoid  of  pigment. 

It  is  in  connection  mth  the  great  mass  of  nerve  pbren  of  the  cen- 
tral organs,  however,  that  the  most  marked  changes  are  observed. 
Sprouting  of  nerve  fibres  (differentiation  of  tu  u  fibrils)  takes  place 
throughout  the  central  nervous  system  from  the  very  beginning  of  life. 
The  extra-uterine  increase  iu  volume  of  its  various  segments  is  due, 
above  all,  to  the  fact  that  ^at  numbers  of  nerve  fibres  become  in- 
vested with  myelin  sheaths  only  after  birth;  that  being  espedally  true 
of  thoee  of  the  cerebral  hemispheres.  Thus,  while  the  spinal  cord  pos- 
*;esses,  at  birth,  pracf ically  the  full  measure  of  its  myelin  constituent, 
on  the  contrary,  the  brain  .stem  aud  cerebellum,  witli  the  greater  jiart 
of  their  substance,  and  extensive  areas  of  the  cerebrum  are  totally 
(fovotd  of  it;  a  fact  which  explains  the  grayish  hue  observed  over  large 
portions  of  a  freshly  cut  surface  of  this  organ  as  was  previoudy  stated. 
In  children  born  at  the  dghth  or  ninth  month,  practically  the  only 
tracts  of  fibres  which  are  provided  with  myelin  sheaths,  «ire  those  sub- 
servient to  general  sensibility,  tactile  aud  muscle-sense;  at  a  later 
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period,  the  pyramidal  tracts  may  also  be  partly  invested.  In  chil- 
dren born  at  fuU  term,  in  addition  to  the  above-named  tracts,  the  fibres 
belonging  to  the  olfactory  and  visual  systemg,  as  well  as  to  cerUun 

segments  of  the  corona  radiata,  also  possess  their  myelin  sheaths 
in  gjcator  or  lesser  numbers;  whereas  considerable  portions  of  the. 
temporal,  occipital  and  frontal  lobes,  as  well  as  of  the  commissural 
system  are  still  practically  wholly  unprovided.  The  researches  of 
Flechsag,  Siem^rling,  v,  Honakow,  Pirobst  and  others,  have  shown  that 
the  various  tracts  of  fibres  are  not  affected  simultaneously  by  the  pro- 
cess of  myelinization,  the  individual  fasciculi  receiving  their  sheaths 
at  different  periods.  We  know  however,  that  the  constituent  fibres  of 
tracts  belonging:  to  the  same  system,  or  to  systems  associated  in  jihysio- 
logic  activity,  do  become  inve.sted  with  myelin  at  the  j>anie  time.  Only 
after  the  ninth  month  of  extra-uterine  life  is  the  i>rojection  system  of 
fibres  fully  provided  with  myelin.  At  birth,  the  cerebral  cortex  con- 
tains but  very  few  tangential  fibres  widely  scattered  over  its  entire 
surface;  it  is  only  in  the  course  of  many  years  that  thes»e  jntracortical 
tangential  fibn  s,  as  well  as  the  numerous  and  larger  subcortieal  asso- 
ciation tracts,  acquire  their  full  development.  Whether  these  various 
fasciculi,  once  formed,  retain  their  ori^nal  structural  proportions,  or 
whether  they  are  influenced  by  the  varying  degree  of  functional  ac- 
tivity, so  that  new  axis  cyUnders  and  myelin  sheaths  develop  in  num- 
bers adequate  to  the  exifreneies  of  acquired  phviiinlapy.  as  Fdinger 
has  suggested,  the  problem  is  hardly  solvable,  owing  to  the  appreciable 
variations  encountered  in  the  histologie  configuration  of  these  same 
tracts. 

The  very  considerable  alterations  which  occur  in  the  central  ner- 
vous system  in  the  course  of  ilcvt^lopment,  affect  not  only  it-^  panplionic 
cells  and  their  axis  cyhnder  processes,  but  its  supjiurting  framework 
or  neuroglia  tissue  as  well;  being  especially  active  in  the  very  first 
phase  of  extra-uterine  fife  and  most  marked  on  the  surface  of  the  brun 
and  in  the  ependymal  structures.  Increase  in  number  and  cKfferentia- 
tion  of  cellular  elements,  structural  reorganisation  of  fibrillar  networks, 
take  place,  afTecting  especially  the  central  gray  matter  \vhi(  h  surrounds 
the  Sylvian  aqueiluct  and  the  central  canal  of  tht;  f>pitial  cunl.  Both 
these  structures  are  relatively  wide  and  gaping  in  infancy  and  early 
childhood;  a  condition  which  is  particularly  favorable  to  the  free  dr- 
culation  of  bacteria  and  toxins  over  considerable  portions  of  the  im- 
portant columns  of  gray  matter  which  constitute  their  limiting  walls. 

PHYSIOLOGIC  AND  PSYCHOLOGIC  PBCVLlAtllTiSS 

The  distinct  features  just  described  in  connection  mth  the  mor^ 
phology  of  the  child's  nervous  system  let  it  at  once  be  supposed  that 
its  function,  likemse,  is  still  imperfect  and  atypical.  Indeed  this  fact 
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already  becomes  manifest  on  examinatitm  of  the  peripheral  nervous 
system.  The  excitability  both  of  motor  nerves  and  of  muscles,  tested 
by  means  of  faradic  and  galvanic  electricity,  is  decidedly  faint  until 
about  the  eighth  week;  the  muscular  response  is  sluggish  (C.  Wcstphal, 
SoHmann,  A.  W^tphal).  Altogether  by  degrees  the  charact^Utie 
featiirea  of  the  adult  response  become  well-defined,  and  then  only 
after  a  long  phase  of  hyper-excitability  (the  so-called  fpasmophilo 
period),  which,  by  some,  is  regardrrl  as  normal,  but  which  Mann  more 
correctly  considers  pathologic,  and  the  indication  of  a  widespread 
diseased  state,  however  insignificant  in  its  intensity.  The  sensory 
nerves  also  show  but  slight  senaitiTenem  to  dectridty  for  some  little 
time  after  birth;  in  the  newborn,  the  face  itself  ia  totally  insenative 
to  even  stmnp  electric  currents. 

The  very  consideraMe  and  even  uncommonly  marked  variations 
in  the  frequency  and  regularity  of  the  heart's  action,  the  changeable 
quaUty  of  the  pulse,  the  frequency  with  which  respiration,  likewise, 
assumes  an  intermittent  or  arrhythmie  type,  show  that  there  ia  no 
equilibrium  between  the  exciting  and  inhibitory  powers  of  the  nerve 
centre  during  the  first  week  of  life.  Tlie  defective  inhibitory  power  of 
the  vagus  has  been  experimentally  demonstrated  in  animals,  by  RoH- 
mann.  That  the  inciting  and  regulating  influences  of  the  brain,  and 
more  particularly  of  the  cerebrum,  should  still  be  imperfect  at  tnrth, 
is  readily  conceivable,  if  it  be  borne  in  mind  that  conaderablc  areas  of 
the  brain  receive  their  myelin  only  at  a  later  and  very  variable  period 
of  infancy.  Then,  while  (ho  function  of  nerve  fibres  may  not  be  entirely 
dependent  upon  the  presence  of  the  myelin  element,  its  al)8ence  must 
nevertheless  limit  their  condtMting  power  to  a  considerable  extent, 
and  seriously  compromise  the  phyaol(^c  accomplishments  of  all  ner« 
V0U8  function.  We  know,  not  alone  from  the  actual  evidence  which 
pathology  aiTords,  Init  also  fr(nn  \ho  resulf.-^  of  animal  experi nicTitation 
an<l  iieurolojj^ic  examination  of  the  newborn,  that  destruction  of  myelin 
is  foUowe*!  by  disturbances  of  greater  or  lesser  interndty.  In  animals 
(cats,  dogs,  etc.)  blind  at  birth,  the  closure  of  one  eye  delays  the  appear* 
ance  of  myelin  in  the  corresponding  optic  nerve  (Held).  The  optic  nerve 
of  a  child  bom  at  the  eighth  month,  shows,  a  month  later,  a  much 
greater  proportion  of  myelin  than  that  of  a  rhild  born  at  term  (Flcch- 
Tlu*  «?pinal  cord,  the  cerebral  centres  and  nerve  tracts  which  govern 
the  fir«l  (rtdkx)  external  manifestations  (icjclal  movements)  of  Ufe, 
and  in  the  newborn,  vegetative  growth,  the  acts  of  sucking  and  tasting, 
and  soon,  the  instinctive  recognition  of  food,  etc.,  are  the  first  to  receive 
their  myelin  constituent,  as  was  previously  stated.  The  fact  that  at 
birth,  extensive  areas  of  the  brain  are  devoid  of  myelin,  certainly  afTords 
a  plausible  explanation  of  the  absence,  or  at  least  inadequacy,  of  il& 
function. 
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The  brain  of  newborn  animals  reacts  differently  to  electrical  stim- 
ulation from  that  of  the  fully  grown.  The  irritation  of  both  motor  and 
sensory  centres  produces  an  entirely  different  effect  (Steiner). 

Then,  in  the  greater  necesadty  for  sleep  (about  20  hours  a  day 
during  the  first  weeks,  13-15  hours  by  the  end  of  the  first  year), 
we  have  a  good  criterion  of  the  peculiar  structural  cliftracter  nnd  func- 
tional inadequacy  of  the  child's  central  nervous  organs.    From  the 
standpoint  of  hygiene  of  the  nervous  system  in  infancy  and  early  child- 
hood, it  cannot  be  too  often  repeated,  that  during  the  first  months  of 
Ufe,  not  only  every  strong  and  shrill  or  glaring  (acoustic,  optic,  etc,) 
impression,  but  also  any  irritation  of  milder  degree,  if  uniform  in  inten- 
sity and  long  rontinnefl,  wears  out,  indeed  exhausts,  the  brain.  Again, 
when      a  constMiuence  of  certain,  and  by  tio  means  infrequent,  irrcj;- 
ulftfilies  in  development,  special  aptitudes  become  manifest  at  an 
unusually  early  age,  is  it  most  undeairable  to  further  develop  and  cul> 
iivate  them;  almost  invariably  does  such  effort  prove  detrimental  to 
the  general  condition  of  the  nervous  system.    An  interesting  insight 
into  the  functional  inadequacy  and  peculiarily  of  the  child's  nervous 
system  may  also  Ije  obtained  by  testing  the  reflexes.    The  tendon> 
reflexes,  the  knee  jerks  more  particularly,  are  already  appreciable  in 
the  premature  infant;  from  the  second  month  to  the  second  year  they 
are  distinctly  livcKer  than  in  hejillliy  adults.    With  the  exceptioil  of 
llic  first  week  of  extra-iiterine  life,  when  it  is  more  often  absent,  the 
abiJoininal  cutaneous  reflex  is  likewse  most  active  in  infamy;  the 
same  may  be  said  of  the  plantar  reflex.   A  striking  peculianiy  in  this 
connection,  is  the  presence,  until  from  the  siscth  to  the  tenth  month,  <ii 
the  Balunski  reflex;  a  phenomenon  of  patholopc  agnifieance  in  the 
adult,  but  wliich,  at  this  period  of  imperfect  cerebral  function,  repre- 
sents tlie  normal  reaction.     Oppenheim's  reflex  (I 'nterschenki  lpha- 
nonifii)  may  likewise  he  elicited  in  healthy  infants.     The  rcilex  closure 
of  tlie  eyelids  on  the  approaching  of  a  linger,  occurs  already  ul  birth,  is 
particularly  active  during  the  first  month  and  often  has  a  clonus-Kke 
character.   Winking,  on  the  other  hand,  which  is  a  true  optic  reflex, 
does  not  occur  in  the  newborn  and  is  rarely  observed  before  the  sixth 
to  tin   eighth  week.    The  pupillary  n  f!r\-  fn  light,  which  is  already 
appreciable  in  the  prematurely  born,  sliows  particular  activity  and 
amplitude  (more  csixicially  in  girU)  in  the  latter  phase  of  infancy. 
A  distinct  reaction  to  accommodation  the  author  has  only  obtuned 
after  the  fourth  week.   The  very  fine  oscillations  of  the  pupil  (Psycho- 
rcflexe),  whieh,  as  is  well  known,  are  almost  constantly  perceptible 
and  represent  the  reaction  determined  in  the  organism  by  the  con- 
stantly varying  psychic  and  sensory  impressions  (llieger,  von  Forster, 
Laqueur,  etc.),  become  manifest  in  children  (individual  precocity  occa- 
^onally  presenting)  only  after  the  third  month. 
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Our  knowledge  of  the  psychology  of  the  first  phase  (»f  life  is  pro- 
portionately meagre  and  uncertain,  althougii  much  can  be  derived  from 
the  study  of  the  above-described  peculiarities  (electrical  reaction,  re- 
flexes, etc.)  as  regards  objective  pdnto  of  ^fierenee  between  the 
functional  activity  of  the  child's  nervous  system  and  that  of  the  adult. 
The  individual  himself  in  later  years  has  no  recollection  of  tlie  mental 
proresses  which  took  place  in  liis  own  brain  during  tho  vor}-  lir^t  years 
of  hfs';  therefore,  in  making  any  statement  concerning  tlie  dawn  of  the 
child's  moral  existence,  we  must  rely  solely  oa  conclusions  drawn  from 
analogy,  which,  neceuarily,  are  of  doubtful  value. 

The  exact  age  at  w^ch  conscious  mental  operatuMUt  he^n,  is 
absolutely  unknown  to  us.  Even  in  intra-utcrine  life,  very  Ukely, 
vague  psycliic  influences  cnme  into  play,  in  connection  perhaps  with 
foetal  movenients.  The  more  vulgar  forms  of  sensation  (preferably 
hunger,  tUrst,  uneadness)  are  already  developed,  at  least  in  a  rudi- 
mentary fashion,  from  the  very  earhest  moments  of  life  and  consti- 
tute  the  underlying  causes  of  various  instinctive  reflex  manifestations 
(unyielding  movenientf,  crying,  sucking).  Tliat  these  vital  manifes- 
tations of  the  iiewliorn  (sucking,  swallowing,  ocuhir  luuvements),  which 
to  us  might  appear  to  depend  upon  volitional  activity,  are  nothing 
more  than  inherited  reflesea,  instinctive  performances,  is  indeed  hardly 
questionable,  if  we  take  into  consideration  the  primitive  state  of  the 
central  nervous  organs.  Tactile  impression,  pereeptions  of  smell  and 
tafte  are  (he  first  (in  (he  very  first  days  following  birth)  to  graft  them- 
selves npvw  the  child's  brain,  to  form  there  certain  connections  and 
association,  the  first,  finally,  to  ensure  recognition  (more  particularly 
of  food)  and  to  even  determine  the  early  appearance  of  useful  move- 
ments of  defense,  as  illustrated  in  Preyer's  otwervation. 

The  aversion  to  liplit  wliich  is  so  manifest  at  birth,  disappears 
only  from  the  tentli  to  the  twentieth  day.  Tlie  incoordinate,  atypical 
muveuifuts  of  the  eyeballs  wliich  turn  towards  light  urider  purely  re- 
flex influences,  become  coordinate  and  regular  after  a  few  weeks.  It 
is  only  after  the  fourth  or  fifth  week  however,  that  the  child  distinctly 
fixes  the  eyes  upon  objects  placed  before  it,  and  scarcely  before  the 
third  or  fourth  month,  can  it  l>e  trained  to  notice  an  object  prcs<jnted 
at  the  periphery  of  the  field,  nnd  (o  further  control  the  degree  of 

perception  by  following  it  with  the  eyes. 

The  newborn  is  deaf;  acoustic  stimuli  call  forth  a  response  only 
coinddently  with  the  gradual  appearance  of  other  reactions  (turning 
of  the  head,  looking  towards),  but  more  arid  more  does  the  child  learn, 
wth  regard  to  hearing  with  seeing  and  feeling,  to  store  up  distinct 
memories  of  thi?  sense,  anil  hy  the  end  of  the  tliird  month,  it  has  ac- 
quired almost  perfect  control  over  the  use  of  all  it«  sensory  aptitudes. 
In  the  course  oi  the  foOoiring  numths,  during  which  the  child's  mental 
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(jUsposition  Gts  likes  and  dislikes)  becomes  ever  more  sharply  definid, 
and  the  faculty  of  observation  and  of  associating  imprespions*  progres- 
sively develops,  consciousness  of  sclf-materialness  gradually  assorts 
itself;  the  outer  world  stands  out  more  and  more  prouiineutly  as 
aometliiiig  easenlially  distinct  from  the  <iro.  At  the  end  of  the  first 
year,  speech  begins  to  develop  (with  varying  rapidity  in  different 
indi\ndua]s)y  and  from  that  time  on,  the  child  enriches  its  knowledge 
and  deepens  its  judgment,  undf-r  tlip  influence  however,  of  its  sur- 
roundings. The  effect  of  new  iinpressuuis  in  varying  previotisly 
acquired  notions,  is  dependent  in  great  part  upon  the  child's  psychic 
incUnations;  advance  is  further  promoted  by  a  pronounced  distaste 
for  unclear  situations  (a  fact  well  illustrated  by  the  tendency  in  chil- 
dren, espedally  between  the  ages  of  five  and  ten,  to  ask  innumerable 
questions). 

If,  however,  the  psychic  conformation  thus  acquired  is  essentially 
as  adequate  as  the  psychic  mechanism  of  the  adult,  the  child's  mind 
nevertheless  differs  from  that  of  the  latter,  for  a  considerable  length 
of  time,  by  the  greater  mobility  of  the  feelings,  the  greate  r  influence 
of  the  latter  upon  both  the  sequence  and  cnursc  of  ideas,  fiiuilly,  hy  the 
lack  of  uuifuimity  and  purpose  displayed  in  regulating  and  group- 
ing efforts,  whether  of  simple  demonstration  or  of  resistance.  Owing 
to  ever  increasing  new  perceptions,  the  sexual  impulses,  wluch  appear 
(not  infrequently  as  early  as  the  tenth  or  deventh  year)  as  rather 
unclear  perceptions  at  first  become  ever  more  clearly  defined  later. 
The  child's  moral  existence  suffers,  at  the  time  of  pul)erty.  a  shock 
of  greater  or  lesser  intensity,  a  jar,  with  the  gradual  adjustment  of 
which  (deter nunati on  of  character),  the  childlike  or  youthful  iiuiid 
first  acquires  its  proper  physiognomy  and  then  gradually  transforms 
itself  into  that  of  the  mature  man. 


Digitized  by  GoOgle 


ORGANIC  DISEASES  OF  THE  NERVOUS  SYSTEM  * 


BT 

Dr.  J.  ZAPFERT.  Viamc4 

TRAKSUATBO  BT 

Diu  R.  UAX  QOEPP,  PBiLAOXtrHU,  Pa. 


SBCnON  I. 

CONGENITAL  DISEASES  OF  THE  NERVOUS  SY8TEU 

1.  AcephoHa,  Amydia.— The  greatest  disturbance  of  the  central 
nervous  system  conasts  in  the  total  absence  of  the  brain  and  spinal 

cord.  The  vertebral  column  remains  open  posteriorly,  the  base  of  the 
skull  is  imperfectly  developed,  and  there  is  coinjilete  absence  of  the 
calvarium.  In  amyeha  the  spinal  ganglia  and  sensory  roots  arc  present 
and  the  latter  exiiibit  an  attempt  to  join  tlie  imperfectly  developed 
spinal  marrow;  muscles  are  also  present,  as  well  as  those  portions  of 
the  peripheral  nerves  which  are  derived  from  the  spinal  gan^a.  Hon> 
Iters  of  this  type  are  not  viable  and  die  in  the  foetal  period  (ca.ses  of 
Hans,  Leonowa,  Petr6n,  Gade,  etc.).  Cases  have  also  been  observed 
with  partially  preserved  spinal  marrow  (Wolfram). 

2.  Anenrcplinlin  (Hemicephalia).  The  term  aneneephalia  [hemi- 
cephalia  is  not  a  g<tod  term  on  account  of  the  analogous  use  of  the  prefix 
for  unilateral  disturbances  of  the  cerebrum  (Sternberg)]  is  used  to  de- 
aeribe  a  malformation  in  wlueh  the  sinnal  marrow,  the  medulla  oblon- 
gata and  portions  of  the  basal  gangfia  are  present,  while  the  cerebral 
hemispheres  are  absent  and  the  cerebellum  is  usually  atropine.  There  is 
no  calvarium  and  the  eraidumis  closed  by  a  spongy,  vascular  mass  which 
sometimes  exhibits  nodular  swellings  and  prominences  -^iTimlating  cere- 
bral convolutions  (area  cerebrovasculosa,  Kecklinghauscii).  Micro- 
scopic examination  of  such  cases  has  shown  that  the  parts  of  the  central 
oervous  system  which  are  present  are,  in  the  main,  well  developed,  al- 
though individual  systems  of  fibres  are  absent  or  imperfectly  formed 
(pyranudal  tract,  lateral  cerebellar  tract) ;  while,  on  the  other  hand,  cer- 
tain  nerve  tracts,  when  the  parts  which  they  are  Intended  to  supply  are 
absent,  may  be  abnormally  developed  and  run  in  abnormal  directions. 
The  neurologic  agnificance  of  these  microscopic  findings  was  recognized 
and  elaborated  by  v.  Monakow  and  his  students.  The  peripheral  nerve 
organs  are  developed  even  when  their  connections  with  the  central 
organs  are  absent  (autodifferentiation,  Roux). 
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It  is  possible  that  anencephalia  is  produced  by  cleft-formation  in 
early  fa?tal  life  or  by  failure  of  the  medullary  tube  to  close;  possibly 
the  malformation  is  due  to  certain  chemical  abnormalities  \vitliin  the 
ovum.  At  all  events,  it  has  been  possible  by  introducing  chemical  or 
toxic  substances  into  the  ova  of  animals  to  prevent  closure  of  the  brain- 
plate  (Ilertwig,  Roux,  Fer6).  Other  forms  of  malformation  of  the  cen- 
tral nervous  system  have  l>een  produced  in  animals  by  mechanical  means 
(Dareste,  Tichomirow,  KoUmann).  Several  cases  of  anencephalia  have 
been  observed  in  the  same  family.  The  presence  of  anencephalia  does 
not  necessarily  involve  death  of  the  fa'tus.  It  may  be  born  at  the 
Fm.  23.  normal  period  and  8ur>'ive  for  several  days. 

Sternlx>rg  and  Latzko  in  their  phy.siologic  studies 
of  an  anencephalic  monster  which  lived  three  days 
found  that  crj-ing.  sucking,  <lefecation  and  urina- 
tion, the  corneal  reflex,  .«ensation  of  pain  and 
di.scomfort,  mimic  reflexes,  movements  of  the  ex- 
,  V  tremities and  tendon  reflexes  in  the  arms  and  legs 

I       j       \        werepresent.  E\'identlythe8evital manifestations 
\       I        ^       may  yield  valuable  information  in  regard  to  the 
seat  of  reflex  proces.ses  in  the  nervous  system. 

.\nencephalia  is  often  associated  with  other 
malformations  affecting  not  only  the  spinal 
marrow  (alterations  in  the  central  canal,  etc.), 
but  other  organs  also  (aplasia  of  the  adrenal 
bodies).  There  appears  to  be  a  preponderance 
of  females  among  anencephalic  monsters. 

3.  Cyclopia  {Cyrlencephalia). — In  tliis  mal- 
formation the  brain  canal  is  closed  but  the 
cerebrum  exhibits  marked  alteration.  The 
cerebral  hemispheres  are  poorly  developed  and 
not  separated  from  one  another.  The  absence 
of  symmetry  in  the  nervous  organs  shows  it.self 
most  markedly  in  the  presence  of  a  single  eye  in  the  median  line,  wlxich 
is  usually  very  poorly  developed.  The  cerebrum  shows  either  cystic 
degeneration  (Niigeli)  or  arrested  development  (Leonowa).  The  optic 
thalami  and  portions  of  the  base  of  the  brain  sometimes  exhibits  a  redu- 
plication of  the  usual  or  normal  embryonic  structure.  With  cyclopia 
are  occasionally  combined  malformations  of  the  skeleton  of  the  face 
(arrliincephalia,  Kundrat),  in  wliich  the  nose  may  exhibit  a  variety  of 
bizarre,  snout-like  deformities;  cliildren  with  this  malformation  are  not 
viable  (cases  of  Kundrat,  Niigeli,  Monakow,  Falk,  Leonowa,  etc.). 

Congenital  fusion  of  the  two  cerebral  hemispheres  without  other 
malfornmtions  has  also  been  described;  the  abnormality  does  not  inter- 
fere with  the  infant's  bodily  development  (Sceligmann). 


Ancncrphalia.    StiU^mrn  chiU. 
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4.  Porencephalia. — This  term  indicates  a  loss  of  substance  in  the 
cerebrum  (Heschl,  Kundrat),  cau»ng  funnel-shaped  retraction  of  the 
brain  and  sometimes  leading  to  the  formation  of  cysts.  The  abnormal- 
ity is  most  frequent  in  the  re^on  of  the  fissure  of  Sylvius,  correspond- 
ing to  the  distribution  of  the  arteria  fossa?  Sylvii.  Not  infrecjuently 
(in  .'}0  per  cent,  of  the  cases  according  to  Siegmund)  both  hemispheres 
are  affected.  The  porencephalous  hemisphere  is  usually  retarded  in 
its  development  and  weighs  less  than  its  fellow.  (In  .Acker's  case  the 
sound  hemisphere  weighe<l  070  and  the  diseased  hemisphere  411  prams.) 

Porencephalia  is  a  purely  anatomic  condition  and  may  be  congenital 
or  acquired.  In  the  latter  F10.24. 
cat*  it  represents  the  result 
of  an  acute  cerebral  process, 
an  encephalitis,  a  meningo- 
enci'phalitis,  a  ha-morrhage, 
or  embolic  softening.  Opin- 
ions are  divided  on  the  ques- 
tion whether  congenital 
lK)reneophalia  represents  the 
reni!iin.<  of  an  intra-uterine 
morbid  process,  a.s  formerly 
believed  by  Kundrat,  or 
whether  it  is  a  developmental 
disturbance,  i.  c,  n  malfor- 
mation in  the  narrower  sense 
of  the  term  (v.  KahldenV 
.According  to  the  first  view, 
portions  of  the  cerebrum  are 
deprived  of  their  nutrition 
early  in  tlie  foetal  period  as 
a  result  of  inflammation  or 
disease  of  the  vessels  (embo- 
li.sni),  cau.sing  ansemic  ne- 
crosis, degeneration  or  absorption  of  the  affected  portions  of  the  cere- 
brunj.  The  arguments  in  favor  of  a  primary  developmental  anomaly 
are  the  .seat  of  the  anomaly,  which  is  fairly  constant;  the  regular 
arrangement  of  the  convolutions  in  the  region  of  the  defect;  the 
microgj'ria;  and  especially  the  a.ssociation  with  other  malformation  of 
the  central  nervous  system,  particularly  unilateral  deformities  of  the 
skull.  Certain  very  careful  investigations  of  Zingerle  go  to  show  that 
at  least  a  certain  proportion  of  the  cases  of  porencephalia  are  due  to 
intra-uterine  cerebral  disease. 

Clinically,  porencephalia  usually  corresponds  to  a  spastic  hemiplegia 
or  diplegia  associated  with  idiocy,  epilepsy  and  disturbance  of  speech. 


Ancnrrplialin.  The  illuntration  nhown  cWl-formatinn 
in  the  fucr.  View  from  «l>ovr.  nhowinR  the  ttm  nrrelin*. 
vanculuNt  ijuito  iliKtiiirily. 
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The  presence  of  these  symptoms  does  not,  however,  justify  the 
diagnosis  of  a  porencephalous  defect  in  the  cerebrum.  The  cUnical 
significance  of  porencephalia  will  bo  considered  again  in  connection 
with  the  cerebral  palsies  of  children. 

5.  Microcephaly. — The  term  microcephaly  embraces  a  number 
of  congenital  diseases  of  the  cerebrum  in  which  the  brain  constantly, 
and  the  skull  sometimes,  are  smaller  than  normal. 

Fio.  2B.  The  many  cerebral  malforma- 

tions, representing  a  great  variety 
of  different  forms,  which  are  in- 
cluded under  this  name  have  been 
carefully  sifted  by  Giacomini  and 
divided  into  pure  microcephaly 
and  pseudomicrocephaly.  The 
former  represent  a  general  mal- 
formation or  arrested  development 
of  the  cerebrum;  the  latter,  intra- 
uterine disturbances  affecting  the 
growth  of  the  cerebrum,  the  result 
of  .severe  di.seases.  Searching  ana- 
tomical investigation  of  microceph- 
alous brains  has  shown  that  the 
cases  belonging  to  the  first  group 
are  nuich  more  rare  than  was  at 
first  beheved.  In  these  cases  the 
brain  is  not  a  miniature  edition  of 
a  normal  human  brain,  since  other 
1^  ^  y'  '     abnormal  formations,  such  as  mac- 

'^^gJ^      ^  j     rogyria,  arrested  development  of 

Wtr        ^lig^^^^^r  the  forebraiu  in  comparison  with 

A^^^^  K\  that  of  the  midbrain  and  liind- 

'  ^^^^Nja»»  brain,  and  animal  types  of  convo- 

lutions are  present.  Most  of  the 
cases  regarded  as  microcephaly 
exliibit  on  section  sclerotic  and 
degenerative  processes,  cysts  and 
hydrocephalus,  so  that  the  changes  in  the  cerebrum  must  be  regarded 
as  the  remains  of  intra-uterine  diseases.  As  a  rule,  the  weight  of  these 
microcepiialous  brains  is  considerably  below  the  normal  (see  statistics 
collected  by  Pfleger  and  Pilcz). 

In  microcephaly  changes  in  the  calvarium  are  the  rule,  making 
the  diagnosis  of  microcephaly  clinically  possible.  The  alteration  con- 
sists in  a  reduction  of  the  circumference  of  the  skull  and  in  a  change 
of  shape,  the  skull  being  usually  spherical  and  markedly  brachycephal- 


ArrhinnrrphlUy  with  klwniop  of  the  eyv«  (twlonx- 
inic  to  eyctupial.  Kri>m  llir  rullrrliuu  iif  plH>l<>- 
icriiph*  in  th<>  munnlocio  clinic  of  1>t.  Hofrai 
Scliauui  in  Vieiirja. 
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oils;  the  foreliead  is  tlal  and  receding,  aud  the  occipital  portiou  is 
feebly  developed.  As  the  skeleton  of  the  fsce  is  well  formed  and  promi- 
nent, *  bixarre  appearance  (Inrd-face)  may  result.  The  measurements 
of  the  microcephalous  skull  are  shown  in  the  following  table: 

ClBCUUFERENCE  OF  THE  SiLULL. 

In  the  nomal  child  Tn  the  eans  of  mlcfooepbaly 

(after  Ucndix)  (Pflflfor  and  Piles) 

End  of  the  1st  month  35.4  cm.      14th  day.  22.0  cm. 

End  of  the  3rd  month  40.0  cm. 

V.ud  ..f  the  6th  moiilh  ri  7  nu. 

Eu\i  ijf  the  9tli  month  4.5.3  cm.       ^tli  week  2S.0  cm. 

Eud  of  tite  12lh  month  45.6  cm. 

End  of  the  15th  month  46.2  cm.      15tb  month.  30.5  cm. 

End  of  the  18th  month  46.9  cm. 

End  of  tlif  21  St  month  46.8  cm. 

End  of  tlic  2d  year  48.0  cm.        2d  year  40.0  cm. 

End  of  the  ."ird  ynar  48..5  cm. 

£nd  of  the  4th  year  50.0  em.       4th  year  40.0  cm. 

End  of  the  5th  year  SOjO  em.       4th  year  43.0  em. 

EndoftlKi   f.thyeur  .50.9  cm.        4t]i  yoar  U  n  rm. 

End  of  t ho  7th  year  Hl.O  cm.        4th  year.  44.0  cm. 

End  of  the  8th  year  51.3  cm.       ethyear  41.0  cm. 

Endofthe  9th  year.......  51.7  cm.       Tthyear  ......47.0cm. 

End  (rf  the  10th  year  51.8  cm.       9th  year  44.0  em. 

Bficrocephaly  however  oeeurs  also  in  association  with  a  skull  of 
normal  circumference. 

Thf  (juestion  of  th(»  us-sificatioii  of  the  calvariuin  is  of  j)ractical 
ioiportaiice.  Wlule  it  was  formerly  beheved  that  tlie  interference  witii 
the  growth  of  the  cerebrum  consisted  primarily  in  the  premature  osafi- 
cation  of  the  skull  (probably  because  .of  Virchow's  erroneous  belief  that 
the  sutures  close  prematurely  in  cretinism);  it  is  now  weU  known  that 
the  primary  lesion  is  situated  in  the  bndn  itself  and  tlmt  failure  of  the 
fontanclle  to  close,  abnormal  persistence  of  the  frontal  suture,  deficient 
o?=ifiration  of  the  calvarium  and  even  persistent  separation  of  the 
sutures  occurs  larrr  in  life  in  niicrocophaly. 

Microcephaly  does*  not  interfere  with  the  individual's  bodily  de- 
velopment. The  subjects  niay  attain  the  age  of  fifty  years  aud  over. 
On  the  other  hand,  microcephaly  is  usually  accompanied  by  a  high 
degree  of  idiocy.  Many  of  the  children  who  even  in  infancy  arouse 
attention  by  thdr  restlessness,  their  inability  to  concentrate,  total 
absence  of  any  power  of  reasoning,  absence  of  reaction  to  pain  (Thie- 
mich),are  microcephalic.  Sometimes  there  is  penrral  nnisrular  flaccid- 
it  v  and  the  child  cannot  raise  its  head.  Mucli  more  fi(  (|ut  iit]y  marked 
mu.>*cular  rigidity  is  tiic  most  prominent  symptom.  The  arms  are  tightly 
presiicci  against  the  chest,  the  elbows  bent,  the  hands  are  flexed  on  the 
forearm  and  the  lingers  turned  into  the  palms;  the  legs  are  in  extension 
and  extreme  adduction,  with  a  tendency  to  crossing.  The  trunk  muscles 
may  be  so  ri^d  that  the  child  can  be  picked  up  like  a  piece  of  wood. 
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The  abdomen  is  often  of  board-like  hardness  and  retracted  or  scaphoid. 
Sometimes  this  picture  of  microcephalic  rigidity  with  idiocy  (F'reud, 
Ibrahim)  is  complicated  by  athetoid  movements,  dysphagia,  ps<»udo- 
bulbar  symptoms  and  epileptic  attacks. 

Ibrahim  attempted  to  tlistinguish  clinically  between  pure  micro- 
cephaly dependent  upon  arrest  of  development  and  pseudomicro- 
cephaly  due  to  some  intra-uterine  disease,  .\lthough  this  distinction 
cannot  be  rigidly  maintained,  it  ap|x'ars  nevertheless  that  athetosis, 
bulbar  syniptoms  and  epilepsy  point  rather  to  pseudomicrocephaly 
wliile  general  rigidity  indicates  a  pure  microcephaly. 

Fia.  26.  The  prognosis  of  microcephaly 

is  cxtrcint  ly  gloomy.  Functions 
which  are  often  preserved  in  chil- 
<lren  with  irreparable  injuries  to 
the  cerebrum,  are  usually  com- 
pletely lost  in  microcephnly.  It 
is  practically  impos.sible  to  effect 
any  improvement  in  the  child's 
mental  state,  to  accustom  it  to 
cleanliness  or  even  to  get  it  to 
use  its  legs. 

For  a  time  the  therapeutic 
outlook  seemed  n)ore  hopeful 
when  Lannelt)ngue.  starling  out 
with  the  idea  <»f  a  primary  ossifi- 
cation of  the  skull,  attempted  by 
chiseling  out  large  pieces  of  the 
ralvarium  to  give  the  cerebrum 
an  opportunity  to  develop.  Oper- 
ations of  this  kind  have  .since  been 
repeatedly  performed,  and  whole 
sections  have  been  removed  from  the  circumference  of  the  skull,  so 
that  the  calvarium  whs  connected  with  the  lower  portions  of  the  skull 
only  by  the  soft  juirts:  but.  although  the  children  stood  the  operation 
surprisingly  well,  it  was  not  followed  by  the  desired  result  (Ltiwenstein) 
and  the  operation  mu>t  now  be  regarded  as  obsolete  CPilcz). 

6.  Congenital  II ydrocephalus. — The  term  hydrocephalus  is  used  in 
pediatric  neunilogy  to  designate  a  group  of  morbid  conditions  having 
as  a  commr)n  symptom  enlargement  of  the  skull,  the  result  of  accumula- 
tion of  fluid.  The  term  is  used  witl>  little  regard  to  the  fact  that  the 
pathology  and  etiology  of  hydrocephalus  may  be  exceedingly  variable; 
the  one  distinction  made  being  Ix'tween  external  hydrocephalus  (effu- 
sion between  the  surfaces  of  the  brain  and  the  calvarium)  and  in  internal 
hydrocephalus  (the  collection  of  fluid  in  the  ventricles  of  the  brain). 
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Clinically  the  cases  arc  di\'iclpd  between  acute  and  chronic  hydro- 
cephalus. It  would  he  well  to  ^ve  up  this  comprehensive  term,  which, 
like  **  cerebral  infantile  palsy,"  merely  tends  to  the  making  of  sympto- 
matic, instead  of  etiologic  diagnoses,  in  favor  of  a  rational  classification 
based  on  the  causes  of  hydrocephalus. 

It  cannot  be  denied  that  such  a  classification  would  be  difficult 
in  the  present  state  of  our  knowledge.  The  following,  which  is  in  part 
copied  from  Leon  d'Astros,  may  be  suggested:  (1)  Congenital  hydro- 
cejihalus.  This  is  usually  internal,  rarely  external,  and  belongs  to  the 
group  of  congenital  diseases  of  the  central  nervous  system  now  under 
discussion.  (2)  Acquired  hydrocephalus.  This  may  l)e  acute  or  chronic. 
The  acute  form  belongs  among  (he  inflammatory  diseases  of  the  menin- 
ges.   Chronic  hydrocephalus  may  also  be  the  expression  or  result  of 
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diseases  of  the  external  and  internal  membranes  of  the  brain,  .\mong 
these  simple  meningitis  and  cpendymitis  due  to  hereditary  syphiUs 
are  the  most  important.  Chronic  acquired  hydrocephalus  is  also  ob- 
served after  sinus  phlebitis  (Marfan),  in  sclerotic  processes  affecting 
the  brain,  in  brain  tumor,  and  after  severe  diseases  generally.  In  all 
these  cases  the  fluid  may  accumulate  within  the  ventricles  or  on  the 
outside  of  the  brain  surface. 

As  the  various  forms  of  hydrocephalus  will  be  discussed  in  this 
work  in  their  appropriate  places,  we  shall  confine  ourselves  here  to  a 
description  of  congenital  hydrocephalus. 

Congenital  hydrocephalus  in  the  great  majority  of  cases  is  internal: 

although,  in  view  of  the  statements  of  Leon  d'Astros,  Heubner  and 

R6kay,  the  occurrence  of  congenital  external  hydrocefjluilus  which 

had  been  previou.sly  denied,  can  no  longer  be  called  in  (piestion.  In 

the  latter  form  the  brain  is  intact,  usually  somewhat  diminished  in  size, 

and  also  contains  an  accunmlation  of  fluid  within  the  ventricles;  the 
IV— 9 
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condition  probably  represents  the  remains  of  an  intra-uterine  meningitis. 
External  hydrocephalus  also  occurs  after  intra-uterine  shrinking  pro- 
cesses and  in  combination  with  defects  and  malformations  of  the  brain. 

Congenital  internal  hydrocephalus  also  suggests  the  pre\Tou8  exist- 
ence of  intra-uterine  disease  affecting  the  vascular  apparatus,  with 
excessive  exudation  of  fluid — either  a  hypersecretion  of  fluid  from  the 
chorioid  plexus  due  to  unknown  causes  or  actual  inflammatory  processes. 
If  this  collection  of  fluid  takes  place  at  an  early  stage,  the  development 
of  the  brain  is  interfered  with  (see  below;  hydromicrocephalus);  in 
that  case  hydrocephalus  has  the  same  significance  as  arrested  develop- 
ment of  the  brain.  In  other  cases  the  accunmlation  of  fluid  brings 
about  atrophy  of  the  already  completely  developed  brain. 
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The  causes  of  congenital  hydroccpliuhis  are  by  no  means  certain. 
Alcoholisn>,  tuberculosis  and  nervous  diseases  on  the  part  of  the  parents 
have  been  assigned.  The  influence  of  syphilis,  wliich  undeniably  plays 
a  part  in  acquired  hydrocephalus,  is  doubted  in  the  case  of  the  congenital 
variety.  Possibly  the  condition  represents  a  parasyphilitic  afl"ection 
(see  below).  Hereditary  hydrocephalus  has  been  tlescribed  and  the 
disease  may  occur  in  several  members  of  the  same  family. 

The  quantity  of  fluid  in  hydrocephalus  may  be  enormous  (5  litres 
and  over;  usually  the  quantity  is  about  one  litrel.  The  fluid  is  watery 
and  contains  no  cellular  elements,  and  chemicHlly  corresponds  to  an 
indifi"erent  .•jaline  solution:  the  low  [)ercent«ge  of  nlbumin  and  the  large 
quantity  of  .salt  in  the  fluid  are  characteristic  features.  The  greatly 
distended  ventricles  exert  pressure  on  the  mantle  of  the  brain,  causing 
flattening  of  the  convolutions.  narro>\ing  of  the  soft  cerebral  md.ss  and, 
in  severe  cases,  complete  obliteration,  leaving  notliing  but  a  thin  layer 
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which  can  be  recognized  only  mth  the  niicroscope.  The  basal  ganglia 
are  often  flattened;    the  cerebellum  is  altered  and  displaced  (Chiari). 

As  ossification  docs  not  take  place,  the  soft  skull  is  unable  to  resist 
the  pressure  of  the  fluid  within  the  brain,  it  becomes  enormously  enlarged, 
the  bones  of  the  skull  are  attenuated,  the  sutures  greatly  widened,  and 
the  foutanelles  bulge.  The  circumference  of  the  head  has  been  known 
to  reach  50  and  even  100  centimetres.  In  these  cases  the  bones  of  the 
skull  are  widely  separated  and  appear  like  islands  in  the  connective 
tissue,  which  spans  the  fontanelles  and  sutures.  The  cranial  veins  are 
usually  dilated,  the  skull  is  smooth  and  scantily  covered  with  hair.  In 
contra.st  to  the  enormously  enlarged  skull,  which  projects  on  both  sides 
of  the  head,  the  countenance  app«*ars  diminutive,  like  a  mere  appendage. 
The  eyes  are  usually  dislocated  downwards,  brinpng  the  upper  border 
of  the  cornea  into  view.   The  expression  is  staring  and  devoid  of  intelU- 
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gence  and  the  movements  of  the  eyes  are  usually  restricted.  The 
abnormal  position  of  the  eyes  is  probably  due  to  ilie  jjressure  of  the 
fluid  on  the  attenuated,  unresisting  orbital  plates.  Nystagmus,  stra- 
bismus, sluggishness  of  the  pupils  and  atrophy  of  the  optic  nerve  are 
sometimes  present. 

The  mentahty  of  these  children  ranges  between  extreme  idiocy 
and  normal  intelligence.  Most  of  the  children  are  feeble-minded,  apa- 
thetic, and  have  more  or  less  difliculty  in  sjieaking.  Motor  disturbances 
are  u.sually  well  marked  and  manifest  them.selves  in  spasms,  paresis, 
universal  rigidity,  tremors,  awkward  movements  of  the  haiuls.  etc. 
\s  the  lower  extremities  are  almost  always  more  severely  affected  than 
the  upper,  walking  is  very  much  delayed;  there  is  a  tendency  to  cross- 
ing of  the  legs  and  the  gait  is  spastic.  Sometimes,  the  spasms  and 
paresis  are  more  marked  on  one  side  than  on  the  other.  The  reflexes 
are  increased,  .\sidc  from  these  motor  disturbances,  hydrocephalic 
children  exhibit  a  pecuUar  indolence,  a  disinclination  to  exercise,  which 


132 


TIIK  DISKASES  OF  CHILDREN 


is  enhanced  by  the  difficulty  of  steadying  the  abnormally  large  and 
heavy  head.  Twitching  of  indiNiduiil  groups  of  muscles  and  general 
convulsions  are  l)y  no  means  rare.  Hydrocephalic  children  usually 
present  a  distinctly  deUcate  appearance;  they  arc  pale,  emaciated,  with 
senile  expression,  cry  a  good  deal  and  do  not  increase  properly  in  weight. 
The  appetite  is  not  bad,  but  digestion  is  usually  retarded. 

The  circumference  of  the  skull  may  continue  to  increase  for  some 
length  of  time  after  birth.  Sometimes  the  cnlargenu-nt  takes  place 
in  successive  stages,  each  increment  being  accon>panicd  by  brain 
symptoms.  Spontaneous  evacuation  of  the  cerebral  fluid  through 
the  nose,  has  rarely,  if  ever,  been  observed  in  children. 

The  prognosis  of  congenital 
hydrocephalus  depends  primarily 
on  the  severity  of  the  condition. 
Ill  milder  cases,  in  which  the  clin- 
ical symptoms  are  not  too  pro- 
nounced, there  is  more  hope  of 
recovery  and  especially  of  intel- 
lectual development  than  in  a  case 
of  excessive  hydrocephalus  in 
which  walking  is  greatly  delayed 
and  the  mental  functions  are  per- 
manently  impaired.  .\  large  pro- 
portion of  these  children  die  soon 
after  birth  or  in  early  childhood. 

The  treatment  of  hydroceph- 
alus is  not  encouraging.  In  view 
of  the  favorable  results  obtained 
with  iodides  and  niercury  in  many 
varieties  of  ac(|uired  hydroceph- 
alus, these  remedies  should  be  tried 
in  congenital  cases.  Various 
operations  have  been  devised  for  the  purpose  of  diniinisliing  the 
quantity  of  fluid  or  preventing  its  re-accumulation.  DifTercnt  methods 
of  puncturing  the  ventricles,  followed  by  the  injection  of  iodine  or 
the  insufllation  of  sterilized  air,  the  application  of  permanent  external 
drainage  and,  finally,  the  establishment  of  a  permanent  commu- 
nication between  the  ventricles  of  the  brain  and  the  meningeal  space 
or  the  external  integument  have  been  tried  in  the  hope  of  accom- 
plishing the  above  result.  The  pressure  bandages  wliich  at  one  time 
were  extensively  employed  have  now  been  practically  abandoned 
and  are  used  only  us  part  of  the  after-treatment  following  evacua- 
tion of  the  fluid.  There  can  be  no  doubt  that  cases  of  hydrocephalus 
have  been  improved  by  repeated  lumbar  puncture,  but  permanent 


Kiu.  30. 


Il>'ilr>>rr[ilialu'<  M  itli  K|)(iiilsni!>nu«  rupliirp.  The 
liydrooepluUua  tipvclopnl  nflrr  arrnlrntal  liralitMC 
of  m  oooiecnitAl  i^piriA  kjifiilm.  Cjmilr»t  lioriiuulAl 
circumfcTcncr  JM  rin.  (1««r  flemun  flulil  lo  Iba 
•niimni  of  »Ik>uI  3  lilrw  w»«  r «-Mni>tr<l .  Thr  child 
wan  eiiclit  in>Hi(h«  ul<l  aiul  livnl  N  lUy*  after  tite 
rupture  hml  lakrn  pUee.  Die  pholiHtmph  was 
lakrn  while  ii  »»•  yet  alive.  OlwKTvaimn  by 
Ur.  Vemugcr-Mcran. 


Digitized  by  Google 


ORGANIC  DISEASES  OF  THE  NERVOUS  SYSTEM  13S 


Fin.  31. 


results  are  extremely  rare  and  the  effect  of  the  procedure  in  mo?\  cases 
ia  only  temporary.  Acute  cerebral  manifestations  with  the  symptoms 
of  a  recent  meningitisare  not  rare  after  evacuation  of  large  quantities  of 
fluid  and  are  probably  due  to  speedy  re-accumulation  of  serum.  Never- 
theless, especially  in  cases  of  increasing  pressure,  as,  for  example,  when 
inflammation  of  the  optic  nerve  goes  on  to  atrophy,  lumbar  puncture 
should  be  tried;  but  as  in  some  cases  the  communication  between  the  ven- 
tricles of  the  brain  and  the  spinal  canal  is  clo.sod.  the  operator  should  not  be 
surprised  if  he  fails  to  obtain  a  con.siderable  How  of  c('rci)rospinal  fluid. 

Ilydromicrocephalus  or  hydrancncephalus  (Cruveilhier)  is  the  term 
used  to  designate  a  rare 
malformation  in  which  the 
external  skull  is  diminished 
in  size  instead  of  enlarged, 
and  the  brain  itself  is  repre- 
sented by  a  watery  cyst. 
The  condition  is  apparently 
due  to  the  collection  of 
hydrocephahc  fluid  at  a 
time  when  tl»e  cerebral 
cortex  is  still  in  the  initial 
stages  of  its  development. 
The  medulla  oblongata  and 
small  portions  of  the  ba.snl 
ganglia  may  in  such  cases 
represent  the  sole  remains 
of  the  brain.  In  spite  of 
these  marked  alterations 
clinical  symptoms  may  l>e 
wanting.  In  a  case  de- 
scribed by  Zappert  and 
Hitschmann,  although  the 

child  lived  11  days,  deficiency  of  the  brain  had  not  In-en  susjK'cted. 

7.  Hypertrophy  of  the  brain  is  an  alteration  of  the  brain  mani- 
festing itself  by  excessive  weight  and  increa.se  in  bulk.  The  convolu- 
tions are  flattened,  and  the  ventricles  are  usually  totally  obliterated 
(Schick)  or  they  may  occasionally  be  dilated  (.Xnton).  The  micro- 
scopic findings  are  normal;  occa.sional  persistence  of  the  thymu.s  gland 
in  adult  individuals  and  aplasia  of  the  adrenal  bodies  are  notable 
features.  The  skull  is  sometimes,  but  not  always,  enlarged:  the 
shape,  however,  is  not  that  of  hydrocephalus.  The  bones  of  the 
skull  arc  tliin  and  porous. 

This  hypertrophy  of  the  brain  is  at  the  present  time  regarded  by 
most  authorities  aa  a  congenital  condition,  it  being  doubtful  whether 
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it  can  occur  as  tlie  result  of  external  injuries  {load  poisonings.  Barthez 
aud  RiUiet).    It  is  possible  that  heredity  is  a  feature  in  ilie  etioln^'v. 

The  condition  docs  not  Decesaarily  cause  symptoms.  Indeed,  it 
is  difficult  to  draw  the  Bne  between  normal  and  pathological  aae  of  the 
brain,  for  we  know  that  many  persons  of  great  mental  powers  have 
extremely  heavy  brains.  Quite  often  the  existence  of  a  cerebral  anomaly 
is  only  discovered  at  autopsy.  When  sympftmif  an*  present  they 
are  due  to  the  pressure  of  the  skull  on  the  suriace  of  the  brain.  The 
most  important  are  oonvnlaons,  which  may  go  on  to  the  status  epilepti- 
cus  and  are  brought  on  throu^  reflex  irritation  (auditory  and  visual 
impresnons).  Intelligence  is  sometimeB  diminished;  in  severe  eases 
(Imp  roiT.n,  ^Tfli  protrnd cd  convulsions,  and  death  occur.  There  nre 
no  local  l>r;iiri  symptoni^.  It  is  woitliy  of  notf  that  the  morbid  symp- 
toms as  a  rule  do  not  develop  until  after  the  first  year  of  life,  because 
up  to  that  time  the  skullcap  is  soft  enough  to  yield  to  the  internal  press- 
ure. Prom  hydrocephalus,  which  may  present  very  amilar  symptoms, 
the  condition  according  to  Scluck  can  usually  be  differentiated  by  the 
negative  result  of  lund^ar  puncture  (due  to  the  absence  or  diminution 
of  the  cerebrospinal  fluid). 

Raclutic  subjects  occa.sionally  present  at  the  autopsy,  brains  of 
abnormal  flise  and  density  when  there  have  been  no  cUnical  symptoms 
during  life.  Whfther  this  hypertrophy  of  the  brain  is  to  be  regarded 
as  identical  with  the  above-<lescribed  form  is  not  decided.  In  fact, 
the  clinical  as  well  t!ie  pathological  picture  of  hypertrophy  of  the 
brain  is  so  imperfectly  known  that  there  is  very  rarely  any  question 
of  maldng  a  differential  diagnods  at  the  bedmde. 

8.  Defects  in  the  skvU  and  the  vertebral  column  wUh  pntMnision 
of  the  nerre  substance  {Cerebral  and  apinal  hernia).  It  has  already 
heon  pni].li.isi7.(><l  that  tin:  lii,<;]ifst  ilrirr  t  s  of  .~r-p;it;i(inTi.  or  rather 
i mprrt'icr  clo.^iure  of  the  braincap  and  "f  tin-  medullary  iul)e,  produce 
marked  malformations  of  the  central  nervous  system.  Such  ca,s(;i> 
are  to  be  regarded  as  curiosittes.  More  practical  interest  attaches, 
however,  to  those  cases  in  which  separation  and  failure  to  close  of  the 
central  ni  ivdu-  .system  and  its  bony  envelope  are  confined  to  circum- 
scrilied  areas.  Failure  of  the  skull  fr»  o«sify  may  manifest  itself  in  the 
snlistit utiun  of  connective  ti.ssue  nuinbraiies  for  bony  portions  of  the 
skull  (cranial  defects,  Ileubuer,  Engstler);  indeed,  ossification  may  be 
entirely  absent  and  there  may  be  merely  a  membranous  skull  (Stilling). 
As  a  rule,  however,  failure  of  the  bony  envelope  to  close  is  a.<jsociated 
with  marked  changes  in  the  central  nervc)us  sy?;(em  itself  and  protru- 
fflon  of  individual  portions  of  tlie  brain  and  cord  through  the  abnormal 
openings.  We  then  have  to  deal  with  heriiiie  of  the  brain  and  spinal  cord. 

(a)  Hernia  of  the  brain  (CepAoZooefe).— Protrusion  of  the  brain 
substance  may  take  place  through  an  artificial  opening  in  the  skull 
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(trpphining,  injuries)  or  fhroiiph  defects  diu-  to  disease  (meiungocele 
j<j>iiria,  Billroth).  The  lurnia  represents  a  pulsating,  cystic,  coin- 
presstble  tumor  and  usually  requires  surgical  treatment  (Bayerthal). 

A  more  important  eondition  from  the  pediatric  standpoint  is 
congenital  hernia  of  the  hrun. 

Intermedialf  liofwot  ii  the  abovr-montioned  forms  of  acrania  and 
anencephahis.  which  are  to  be  regarded  as  the  most  extretur  rxnniples 
of  separation  of  the  skull,  and  hernia  of  the  brain,  is  e/< a 
condition  in  which  a  variable  portion  of  the  brain  escapes  through  a 
large  opening  in  the  misshapen  skull  (Muscatdlo).  Other  develop- 
mental disturhances  of  the  brain  are  also  present  and  the  ctuld  is  not 
viable  (Lyssenkow). 

The  difTerrtirc  !>rt\vpen  true  hernia  of  the  brain  (cephalocele)  and 
exancephalus  is  that  in  the  former  condition  the  defect  in  the  skull  is 
drcumscribed.  By  far  the  greater  portion  of  the  bnun  is  normal,  and 
the  cerebral  functions  as  well  as  the  viabifity  of  the  infant  do  not  ap> 
pear  to  be  materially  impaired.  The  contents  of  the  hernial  sac  consists 
eitliLT  of  rcrt  liial  sulistanci'  with  a  cystic  and  dilated  jxirtion  of  tlie 
vciitritlt  I  (IK «  phalocystocele)  or  a  n»eningeal  protrusion  containing 
riuid  ui't'nj'igocele). 

Of  the  two,  encephalocyaoceh  is  the  more  frequent  and  more  im- 
portant form  of  brain  hernia.  Its  most  frequent  seat  is  the  nape  of 
the  neck  (cephalocele  occipitalis)  and  the  hernia  contains  altered  cere- 
bellar substance  and  the  distorted  fourth  veiUricI*'.  Aimtlit  t  scat  is 
the  root  of  the  iu»se  (c.  nasofrontali.-*.  e.  naso-<jrljilaiis)  or  tlu'  ^-agittal 
suture  (c.  sagittaUs);  in  these  cases  the  contents  consist  of  cerebral 
substance,  and  the  cavity  of  the  cyst  communicates  with  one  of  the 
ventricles.  Thr  tumors  are  usually,  but  not  always  ntuated  in  the 
median  Une.  Tlie  dura  becomes  attached  to  the  periosteum  at  the 
rrlf^c  of  the  bone  defect.  The  cerebral  substance,  as  in  hydrocephalus, 
e.xhibits  every  degree  of  contraction  down  to  a  ntere  membrane  cov- 
ered with  nerve  cells.  The  vemels  are  numerous  and  dilated.  The  ex- 
ternal coverings  either  conast  of  normal  slun  or  represent  attenuated 
glisteiung  membranes,  sometimes  exlu biting  .<;car8  from  intra-uterine 
processes  of  repair.  The  tumors  range  in  size  from  that  of  a  walnut 
to  that  of  a  child's  head.  Tlif  ronsistency  is  .st»ft.  elastic  and  usually 
fluctuating;  sometimes  the  tumor  is  transparent;  the  structure  is  often 
lobttlated  and  harder  portions  can  be  felt  here  and  there.  When  the 
child  cries  or  the  tumor  is  compressed,  pulsation  and  distention  are 
often,  although  not  always,  present.  The  defect  in  the  bone  can 
often  be  felt. 

Clinical  symptoms  ate  not  necessarily  present  in  every  ease  and 
are  particularly  apt  to  be  wanting  when  the  hernia  occupies  the  anterior 
or  the  upper  portion  of  the  skull.   The  most  important  symptoms 
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are  idiocy,  nygfagmus,  strab'snms  and  atrophy  of  the  optic  nerve. 
Other  nialformatioiip.  particularly  in  the  central  nervous  system,  are 
frequently  present  (hydroniyelia,  spina  bifida,  etc.). 

M enxnqocele  is  a  rarer  condition  and  is  difficult  to  distinguish  from 
the  above-mentioned  variety.  The  defect  in  the  bone  is  u.sually  smaller. 
Nervous  syniptoms.  particularly  atrophy  of  the  o])tic  nerve,  are  entirely 
wanting.  Horsley  sucpcfjf.«  the  original  expedient  of  determining  the 
prisencc  of  reacting  cerebral  substance  by  means  of  irritation  with 
the  electric  current. 

The  prognosis  of  hernia  of  the  brain  is  unfavorable  inasmuch  as  chil- 
dren with  large  tumors  not  infrequently  die  from  secondary  infection 


of  the  spinal  cord  or  spina  bifida  has  far  greater  clinical  importance  than 
hernia  of  the  l»rain.  It  represents  the  most  frequent  malformation 
of  the  central  nervous  .system  in  children  (according  to  Demme,  the 
incidence  is  one  in  630  births)  and  has  Ix'en  exliaustively  treated  in  the 
hterature.  Our  knowledge  in  regard  to  these  conditions  lias  been  greatly 
extended  during  (he  past  few  years  by  the  important  investigations  of 
v.  Hccklitighausen,  which  were  followed  by  the  valuable  contributions 
of  Muscalello,  Hildebrandt,  Hayer,  Bockenhcinier,  dc  Ruyter,  Wieting, 
Katzenstein,  and  many  others. 

Spina  bifida  results  from  failure  of  the  medullary  groove  to  unite 
at  a  certain  point.  This  union  normally  takes  place  during  the  early 
stages  of  embryonal  hfe.  The  bony,  muscular,  fascial  and  cutaneous 
coverings,  either  as  a  whole  or  in  individual  layers,  take  part  in  this 


Cpphalocrle  na>o(mn<nlip.  <'liiM  ncvrntmi  iliiy* 
old.  Al  ihr  iiprniiion  itw  tumor  pruvcii  to  be  Ml 
rnrephalocyKtuerlc. 
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of  the  tumor.  The  surgical  treat- 
ment of  the.«e  conditions  has 
been  greatly  perfected  during 
recent  times  (v.  Bcrgmann)  and, 
in  the  case  of  hernias  situated 
in  the  nasal  region,  consists  in 
the  complete  removal  of  the 
protruding.'?ac.  ^Vhen  the  hernia 
is  situated  in  the  occipital  region, 
the  sac  is  opened  and  the  pro- 
truding portion  of  the  brain 
replaced.  The  opening  in  the 
skull  may  l>e  closed  by  an  osteo- 
plastic operation  or  with  a 
Frankel  celluloid  plate.  If  the 
pressure  on  the  brain  is  severe, 
lumbar  puncture  is  indicated 
(Prei.sich). 


(6)  Hernia  of  the  spinal 
cord.    (Spina  Bifida.)  Hernia 
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failure  to  unite.  In  order  that  the  contents  of  the  vertebral  canal  may 
protrude  through  this  opening  there  must  l>e  a  collection  of  fluid  at  the 
corresponding  point,  hence,  the  contents  of  the  hernia  are  always  fluid 
in  a  typical  case  of  spina  bifida.  As  in  the  case  of  hernia  of  the  brain, 
several  varieties  of  spina  bifida  are  distinguished  according  to  the 
contents  of  the  tumor:  myelocele  (or  myelomeningocele),  myelo- 
cystocele and  meningocele. 

In  myelocele  the  medullary  tube  fails  to  unite  posteriorly,  and  that 
portion  of  the  spinal  cord  which  remains  uncovered  is  forced  out  back- 
ward by  a  ventral  effusion.  This  represents  the  most  severe  form  of 
hernia  of  the  cord  and,  as  not  only  the  spinal  marrow  itself  but  the 
spinal  meninges,  the  bone  and  the  external  skin  remain  uncovered, 
(he  invaginated  mass  of  spinal  marrow  is  pushed  directly  through  the 
o|)ening  to  the  surface  of  the 
body,  and,  after  undergoing 
marked  changes,  forms  the  dome 
•tf  the  hernial  sac.  It  appears  as 
an  o\n\,  dark  red,  spongy,  vas- 
cular layer  or  zona  nicduUoraif- 
culosa.  containing  the  remains  of 
nerve  elements  and  giving  origin 
to  the  altered  spinal  nerves  whicli 
enter  the  vertebral  canal.  Since 
the  spinal  marrow  somewhere  in 
its  course,  say  in  the  dorsal  por- 
tion, undergoes  this  change,  it 
is  evident  that  both  the  cerebral 
and  the  spinal  portions  of  the 
spinal  marrow  must  open  into 
the  pathologically  altered  mass  and,  as  a  matter  of  fact,  both  the 
afferent  and  the  efTerent  oi>enings  of  the  central  canal  can  be  found 
in  the  pole  of  the  hernial  sac.  Below  the  zona  mcdiillorascidona, 
toward  the  base  of  the  tumor,  we  find  a  broader,  pearly  gray,  deU- 
cate  vascular  portion  resembling  the  serous  coat  of  the  intestine — 
the  zona  epilhclioserosa,  which  genetically  corresponds  to  the  protruded 
pia.  The  portion  near  the  base  of  the  tumor  consists  of  skin  with  dilated 
ves.sels  and  covered  with  numerous  hairs,  and  is  called  the  zona  der- 
matica.  This  external  form  of  myelocele,  which  is  very  important  from 
a  developmental  standpoint,  is  rarely  encountered  in  the  typical  form 
here  described,  because  the  coverings  of  the  sj^ina  bifida  as  the  result 
of  intra-uterine  maceration  and  infection  occurring  soon  after  birth, 
are  converted  into  an  ulcerated  surface,  or  the  hairy  j>ortion  may 
proliferate  and  the  entire  sac  become  covered  with  epidermis.  Myelo- 
cele is  found  most  frequently  in  the  lumbosacral,  more  rarely  in  the 
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cervical  region  of  the  spinal  marrow.  Paralj'tic  symptoms  are  most 
marked  in  this  form  of  spina  bifida. 

Menimjocyxlncele  results  from  a  local  dilatation  of  the  central 
canal,  occurring  after  the  spinal  marrow  is  closed,  when  there  is  an 
opening  in  the  bone  through  which  the  dorsal  portion  of  the  spinal 
marrow  is  protruded.  In  this  form  of  spina  bifida  the  external  cutane- 
ous coverings  are  closed,  covering  the  area  niedullavanculosa,  which  is 
adherent  to  the  pia  that  has  also  protruded  and  takes  the  place  of  the 
bulging  posterior  portion  of  the  spinal  marrow.  The  hernial  sac  there- 
fore represent.*!  the  cystic  and  dilatated  central  canal  and  communicates 
directly  with  the  cavities  of  the  afferent  and  ctTerent  portions  of  the 
spinal  marrow.  As  the  ventral  portion  of  the  spinal  marrow  is  more 
or  less  completely  preserved,  the  motor  nerves  whicii  take  their  origin 
in  that  portion  are  normally  developed,  and  palsies  of  the  extremities 


tion  of  fluid.  Meningocele  is  usually  pedunculated,  and  it  may 
attain  the  size  of  a  child's  head.  The  tumor  is  nmst  frequently 
situated  over  the  sacrum.  Palsies  practically  do  not  occur  in  this 
form  of  spina  bifida.  The  frequent  association  of  meningocele  with 
other  forms  of  spina  bifida  and,  more  than  anytliing  else,  the  extreme 
difficulty  of  recognizing  this  form  of  spinal  hernia  except  at  the 
autopsy,  renders  it  doubtful  whether  all  tlu^  conditions  descril)cd 
under  this  head  are  really  simple  meningoceles.  \'on  Bergmann  denies 
absolutely  that  meningocele  occurs  as  an  i.solated  affection.  In  all 
fornjs  of  spina  bifida  the  dura  mater  is  open  on  its  posterior  surface  and 
Ix'comes  merged  in  the  walls  of  the  hernial  sac.  Differentiation  of  the 
three  fornis  of  spina  bifida  is  most  important  froni  the  standpoint  of 
therapeutics,  but  unfortunately  exceedingly  diffictilt.  In  quite  typical 
ca.M's  the  following  diagnostic  points  are  of  .service.  Myelocele  has  a 
broad,  sessile  ba.se.  the  outer  covering  exhibiting  the  above-mentioned 
division  into  three  layers;  a  large  opening  in  the  bone  is  present,  through 
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are  less  commonly  observed  in 
this  form  of  spina  bifida.  Assso- 
ciation  with  hydrocephalus  is 
frequent. 


Spink  bift'la.    Thr  ilcinsrcalion  of  the  lona  drrmnlics 
u  well  Item  on  tlie  spinal  sac. 


Meningocele  is  the  rarest 
form  of  spina  bifida.  The  spinal 
marrow  is  clo.sed  and  there  is 
merely  a  collection  of  fluid  on 
the  dorsal  side  of  the  spinal  cord 
with  a  saccular  protrusion  of  the 
pia.  The  meningocele  contains 
no  nerves,  or  at  most  a  few  fibres 
of  the  Cauda  equina  may  be 
forced  outward  by  the  collec- 
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vbich  firmer  constituenU  can  be  felt.  It  is  practically  iniposable  to 
teplaoe  the  tumor,  and  severe  motor  and  sensory  poJ^e?  Qnduding 
paralyas  of  th(  lectum  and  bladder)  are  observed.  Meningocele  is 
often  pedunculated.  The  bone  cleft  is  smaller;  the  tumor  is  perfectly 
transparent  on  lateral  tranp-illuniination,  and  no  solid  cnnftittirnt  can 
k  foU.  The  covering  consists  of  normal  skin  and  the  condition  is  not 
accompanied  by  palsies.  Myelocystocele  also  has  a  Ijroad,  sessile  base; 
IS  covered  by  normal,  albeit  much  attenuated,  j^kin;  masses  of  solid 
tinue  can  be  felt  and,  finally,  there  are  sometimes  sensory,  but  rarely 
motor,  disturbances. 

In  very  rare  eases  hernia  of  the  ^^[)inal  marrow  occurs  in  the  an- 
terior wall  of  the  vertebral  colunm  {spina  bifida  anterior). 

It  appears  fronv  tho  above  description  that  the  symptoms  of  spina 
bifida  may  be  exlicnicly  vaiial^k-.  We  shall  here  confine  ourselves  to 
th()!=ie  which  are  observed  in  myelocele,  situated  in  the  lumbosacral 
region,  the  most  frequent  as  well  as  the  gravest  of  the  various  forms, 
and  concerning  wluch  expert  opinion  is  very  frequently  sought,  even 
in  the  ease  of  newborn  infants.  In  order  to  gain  a  proper  understanding 
of  this  disttirhnnce  we  must  bear  in  mind  the  innervation,  which  is 
shown  in  the  following  seheme. 

I.  Lumbar  MgnwDt,  motor  Abdotninal  moBclw.  fliapsoM. 

n.  and  III.  Lumber  uqgiimnt,  motor. ....  .Cremastere,  a<MtK  tnr-,  flpxcrs  of 

the  thigh,  ssarturiiw. 

m.  md  IV.  Liinihar  segment  mou.r  Extensors,  abducton*  of  tlie  thjgh, 

IV.  Lumbar  segment,  iiiutor  Tibialw  anticus,  patellar  reflex. 

V.  Lumbar  aegtnent,  motor  CSluteal  muMcles,  Bexon  of  the  knee. 

1.  Sanal  aegmeot,  motor  Peroneal  niiisile.4,  extensorB  of  tlw 

foot  and  toes. 

I.  and  II.  Sacral  aegment,  motor  MasdeA  of  the  calf.  Rniall  musdea 

of  tbe  toes,  Achilles  teodon  reflex. 

in.  mod  IV.  Saeml  segment,  motor  Ferineal  mmdee  (levator  aiu),  mua- 

dee  of  tbe  bladder  and  rectum. 

With  regard  to  the  sensory  innervation,  it  will  suffice  to  say  that  the 
skin  of  the  greater  portion  of  the  upper  and  inner  side  of  the  leg  is  sup- 
plied by  the  second,  third  and  fourth  lumbar  nerves;  that  of  the  foot 
and  lower  side  of  the  leg  by  the  fifth  lumbar  and  second  sacral  nerves; 
that  of  the  popliteal  space  and  the  posterior  aspect  of  the  thigh  by  the 
spcond  sacral  i.rrvr;  that  of  the  perineum,  the  anus,  the  mucou?  niem- 
bi:iu>-  i<{  the  bladder,  tlir  hulfocks  and  the  inner  side  of  the  thigh  by 
till*  tliird  and  fourth  sacral  nerves. 

It  appears  from  the  above  that  when  the  spina  bifida  is  situated 
in  the  lower  lumbar  or  in  the  sacral  portion  of  the  spinal  cord,  complete 
motor  (except  the  iliopsoas)  and  sensory  paralysis  of  the  legs,  rectum, 
bladder  and  perineal  muscles  must  be  present.  Tn  addition  to  the  com- 
plete atonic  paralysis  of  the  legs,  this  form  of  palsy  is  distinguished  by 
obliteration  of  the  anal  fold,  or  even  by  a  funnei-shaped  protrusion 
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of  the  anal  region  (paralysis  of  the  levator  ani  and  sphincter  ani).  At 
the  Hanie  time  the  thiglis  are  flexed  at  the  hip-joint  at  a  right,  or  even 
an  acute  angle  because  the  iliopsoas  (see  scheme)  is  usually  intact. 
Direct  prolapse  of  the  rectum  and  uterus  has  also  l>een  occasionally 
observed.  Owing  to  the  complete  loss  of  sensation  in  the  skin,  so  that 
the  infants  do  not  cry  when  tlu-y  soil  themselves,  and  probably  also 
on  account  of  trophic  changes  in  the  skin  deep  ulcers  often  develop  in 
the  skin  of  the  butf(»cks.  in  the  genital  region  and  ^>n  the  inner  aspect 
of  the  thigh.  .Ml  reflexes  are  conipletely  ab.sent  in  the  legs,  although  the 
Fig.  35.  olectric  irritability  of  the  mus- 

cles, strangely  enough,  may  be 
preserved.  Club-foot  is  usually 
present . 

In  less  severe  cases  the  dis- 
turbance is  confined  to  palsies  of 
the  foot  and  of  the  sphincters. 
The  combination  of  .spina 
with  other  malformations 
'•V  no  means  rare.    Thus  we 


is 


find  reduplication  of  the  spinal 
marrow,  hydromyelia.  dilatation 
of  the  fourlli  ventricle,  hydro- 
cephalus, defects  in  the  skull,  as 
well  as  ectopia  of  the  bladder 
ami  congenital  hernias. 

The  diagnosis  of  spina  bifida 
presents  no  tlifiiculties  when  the 
characteristic  picture  of  the 
tinnor  and  paralysis  are  present. 
In  the  ab.>ience  of  these  con- 
comitant symptoms  distinction 
from  lipoma  or  teratoma  may 
be  quite  difficult,  particularly  as 
these  tumors  exhibit  a  preference  for  the  same  .situation  and  the  asso- 
ciation of  spina  bifida  with  tumors  of  tliis  kind  is  by  no  means  rare. 
In  general  it  may  be  said  that  spina  bifida  is  translucent,  only  slightlj' 
movable,  flaccid,  covered  with  a  delicate  envelope  and  more  or  less 
compressible,  the  act  being  sometimes,  although  not  regularly,  accom- 
panied by  cerebral  symptoms.  If  all  the.se  signs,  which  are  not  very 
pronounced,  are  al)sent,  the  jjre.sence  of  spina  bifida  may  lx»  established 
by  means  of  an  exploratory  puncture  witli  a  dehcate  acupuncture 
needle.  The  X-rays  have  recently  been  employed  in  the  examination  of 
a  few  ca.'»es  and  are  useful  for  the  diagnosis  of  a  cleft  in  the  spinal  cord,  but 
are  of  no  value  for  determining  the  kind  of  spina  bifida  that  is  present. 


Spina  lilfiila.  nv<lr<MY|i)ialui>.  CliiM  llirmnuiilli. 
olil.  The  ilhi'traiH>ri  ■liowo  oliliteraltiMi  of  the  anal 
tiM  ajxl  a  •ugK«iti<>n  <>(  prulapw  of  t\ve  rrrtum. 
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The  prognosis  in  cases  of  myelocele  with  pronounced  palsies  is 
extremely  grave.  The  ulcerated  surface  of  the  nac  is  prone  to  become 
the  starting  point  of  a  purulent  meningitis;  if  the  tumor  is  very  tense 
it  may  rupture  or  at  least  become  permeable  for  fluid,  in  that  way 
permitting  infection  of  the  interior  to  take  place.    Aside  from  the 
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S|Hita  liil'iila.  H ydrocrphalu^.  Kxtr«me  retrmctinn  of  the  heiul  mnH  flexor  rpa^tn  of  (lio  arms  iliir  to 
the  b>iirurr|ilialu!>.  Marke<i  flexion  at  llip  liip-joint  uliopiwas  intact  i.  L'1c<t<>  on  tlip  buttoclcH  caUMxl  by 
Ibe  ppins  biivla. 


dangers  of  intraspinal  suppuration,  the  ciiildren  may  be  destroyed  by 
catarrah  of  the  bladder,  sepsis  following  ulcers  of  the  skin,  diseases  of 
the  intestines,  etc.  liiedert  lost  25  out  of  32  cases  in  the  first  week. 
There  is  no  prospect  of  the  palsy  disapjiearing  spontaneously;  indeed, 
paralytic  symptoms  may  develop  .^jccondarily  in  casrs  in  which  the 
spinal  hernia  was  at  first  unaccompanied  by  symptoms.  These  jmlsies 
are  probably  due  to  pressure  or  to  maceration  of  nerves  that  j)ass  through 
a  layer  of  fluid. 


THE  DISEASES  OF  CHILDREN 


It  is  therefore  easy  to  understand  that  the  question  of  operative 
removBl  erf'  s|^&a  taficb  has  ff>r  a  long  time  occupied  the  attention  of 
pediatristfl  and  surgctona.  After  the  first  prinutive  attempts,  eonasting 

in  clamping  or  ligation,  or  compreflnon  of  the  aac,  puncture  followed 
by  thp  jnjrrtion  of  icxiino  <:olutions  was  resorted  to.  thr  injected  solution 
of  iodine  {glycerin  being  rcumved  soon  after  its  introduction.  lu  this 
way  it  wa8  hoped  to  set  up  local  intianmiation  and  cause  adhesions  of 
the  inner  surfaces  of  the  aac,  with  complete  obfiteration.  The  latest 
development  in  thie  treatment  oonaiats  in  the  injection  of  paraffin 
saturated  with  iodine  for  the  double  purpose  of  setting  up  irritation  in 
the  meninges  and  closing  the  opening  in  the  «pinal  marrow  with  a  kind 
of  tampon.  At  the  present  time  more  attention  is  given  to  the  careful 
elaboration  of  operative  methods,  with  the  laudable  object  of  avoiding 
as  much  as  possible  any  injury  to  the  nenres  contuned  in  the  sfNnal 
sae,  although  the  details  of  the  plastic  operations  tot  closing  the  open- 
ing in  the  spinal  marrow  are  somewhat  exaggerated.  This  is  not  the 
place  for  a  discussion  of  the  technic  of  these  operations,  for  wliich  the 
reader  is  referred  to  text  books  on  Surgery,  and  to  the  writings  of  Bayer, 
Bockenhdmer  and  others.  We  shall  merely  emphasize  Bayer's  warning 
a^nst  too  much  operating  in  cases  of  this  kind.  If  the  patient  is  com- 
pletely  paralyzed,  he  is  very  little  benefited  l>y  a  masterly  surreal 
performance  and  the  substitution  of  a  luautiful  scar  for  a  tumor  that 
is  constantly  exposed  to  infection;  particularly  if  the  paralysis  is  made 
worse  by  the  operation,  o^^ing  to  the  unintentional  removal  of  largo 
portions  of  nerves.  It  also  appears  that,  when  there  is  hydrocephalus, 
closure  of  the  spinal  sac  has  an  unfavorable  influence  on  its  subsequent 
course.  Bayer  is  therefore  quite  right  when  he  insists  on  excluding 
from  operation  all  eases  characterized  by  extreme  degrees  of  paralysi.s 
and  the  presence  of  hydroeephabis  and  other  pronoun<^ed  malformations. 
On  the  other  hand,  uncomplicated  cases  uf  spina  binda  are  favorable 
for  operation,  and  the  many  statistics  which  have  been  collected 
indicate  very  good  results  (Hildebrandt,  Nicoll,  Sachtieben,  Sehirmer 
and  others). 

A  sywcial  form  of  the  condition  under  discussion  is  called  sjnna 
bifida  occulta.  In  this  anomaly,  wliich  is  usually  situated  in  the  lumbar 
.  region,  there  is  likewise  a  cleft  in  the  vertebral  column  and  the  spinal 
marrow  is  deformed,  but  there  is  no  accumulation  of  flind  and  there- 
fore no  protruding  sac.  Whether  spina  bifida  occulta  is  the  expression 
of  an  intra-uterine  process  of  rrpnir,  or,  as  Hildebrandt  no  doubt  cor- 
rectly assumes,  a  special  malformation  genetically  reprcseriting  the 
terminal  member  of  the  entire  series  of  spinal  hernia,  is  still  an  open 
question.  The  anomaly  is  characterised  by  failure  of  the  vertebral 
canal  to  close,  the  occurrence  in  the  spinal  canal  of  fibromuscular  tu- 
mors due  to  developmental  proeesses,  and  by  the  fact  that  the  spinal 
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marrow  is  coiitiuuous  with  the  external  skin  Uvatzensleiri).  Externally 
the  malformation  manifests  itself  by  a  spherical  prominence  usually 
mtuAted  in  the  sacral  region;  sometimefl  by  a  depression  covered  with 
normal  or  cicatricial  skin  and  hair  such  as  is  not  normally  present  in 
that  situation.  Soniftimcs  tlie  cleft  in  the  hone  or  tlie  abovr-mrntioned 
muscular  tumor  can  be  palpated  througli  the  .superficial  tumor. 

The  signs  of  spina  bifida  occulta  are  quit«  remarkable.  Congenital 
palaea  are  not  common  and  are  confined  to  clubfoot,  pes  equinus  or 
sensory  disturbancea.  On  the  other  hand,  certain  more  pronounced 
symptoms,  such  as  incontinence  of  urine,  perforating  nicer,  neuralgias 
and  palsies,  matiife.^t  llieni.^elves  in  the  later  years  of  childhood  and  at 
the  times  of  puberty.  Hence  the  great  majority  of  reported  cases 
refer  to  individuab  between  childhood  and  adolescence,  and  the  dis- 
covery of  the  condition  when  the  patient  is  exanuned  usually  causes 
great  surprise.  I  myself  know  two  half-grown  boys  whose  general 
health  is  good  and  who  suffer  from  constantly  increasing  incontinence 
of  urine,  attributable  to  a  spina  bifida  ocrulta.  Katzenstein  has  offered 
a  very  plausible  explanation  for  the  late  occurrence  of  the  disturb- 
ance; during  the  normal  upward  growth  of  the  spinal  cord  within 
the  vertebral  canal,  the  connecting  band  between  the  spinal  cord  and 
the  skin  is  subjected  to  traction,  cau.sing  distortion  of  the  spinal  cord 
and  the  gradual  development  of  functional  disturbances.  Indeed,  the 
removal  of  such  connecting  bands  has  in  some  cases  been  followed  by 
disappearance  of  the  disturbances  caused  by  the  spina  bifida  occulta. 
The  operation  is  therefore  distinctly  to  be  recommended  as,  without 
such  intervention,  the  symptoms  may  be  expected  to  increase  in  severity. 

9.  Partial  congenital  changes  of  the  central  nervoua  system. — In  addi* 
lion  to  the  eonpeiiital  disturbances  which  manifest  tlieniselves  partly 
as  eonspicuous  lualforniations  and  partly  as  distinctly  reef»gnizable 
diseases,  wc  find  in  the  nervous  system  a  numl>er  of  changes  affecting  a 
limited  area,  and  which  are,  according  to  their  seat  and  extent,  of 
interest  to  the  clinician,  or  merely  of  patholo^c  significance. 

(a)  Brain. — In  the  brain  we  have  absence  of  the  corpus  calloBum 
(Zingerle,  Anton.  Hochliaus\  rhanges  in  size  of  the  convolutions  (macro- 
gyria  and  niierogyria),  and  aplasia  of  the  cert  lxlluni.  The  latter  will 
be  referred  to  again  in  connection  with  hereditary  ataxia. 

(6)  Of  much  greater  importance  are  the  congenital  apiarias  in  the 
nuclear  region  of  the  medulla  oblongata  {in^nnlile  nuclear  atropky). 
There  are  certain  congenital  condition.s  characterized  by  complete  or 
partial  immobility  of  the  eyes  frtpht hrdniftplrpa)  absence  of  facial 
expression,  atrophy  of  the  tongue  and  interference  with  its  movements, 
a  constant  flow  of  saliva  from  the  mouth,  and  absence  of  the  lachrymal 
secretion.  These  disturbances  may  be  unilateral  or  bilateral,  and  the 
above  symptoms  may  be  present  only  in  part.   They  correspond  to 
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panilysis  of  the  ocular  muscles,  of  the  facial  hypoglossuis,  eic.  Most 
frequently  this  congenital  motor  impairment  is  limited  to  the  eye  and 
shows  itself  either  in  complete  immobility  of  the  eye  or  absence  of 
certain  movements,  especially  in  unilateral  or  bilateral  ptosis. 

The  pathologic  foundation  in  a  case  of  flnihuer's  was  found  to  he 
absence  of  the  motor  nuclei  in  the  medulla  oblongata,  namely  those  of 
the  abducens,  facial  and  bypoglossus.  The  findings  in  this  case  accord- 
ingly fully  justify  the  theory  of  partial  lack  of  development  of  the  central 
nervous  system — infantile  Jiu(l*  ;ir  atrophy  (Mohius).  It  seems  prol>- 
able,  however,  from  certain  t_\!iaustive  investigations  In  Kuim  ihat 
tho  above  pathology  does  not  apply  to  all  ra.'-T'?  of  oonjzi nit.il  motor 
impairment  of  the  eyes  and  bulbar  nerves,  and  that  congenital  clianges 
may  occur  anywhere  in  the  path  between  the  nerve  centres  controlling 
the  ocular  movements  and  the  ocular  muscles,  and  produce  motor  dis> 
turbances.  Again,  these  congenital  palsies  must  Ix'  sharply  separated 
from  those  which  develop  durinc  rlitldhood.  It  is  tliouLjlit  advisable 
therefore,  to  divide  all  motor  deUoi^  iif  the  eyes,  with  or  without  in- 
volvement of  the  bulbar  nerves,  into  several  groups  and  to  distinguish 
between  congenital  and  acquired  changes,  between  disturbances  of 
nervous,  and  those  of  muscular  ori^n.  We  shall  return  to  the  discus- 
sion of  these  conditions  after  consndering  muscular  palsies. 

(r)  Spinal  Cord. —  I--l;itiiis  of  gray  substance  are  somrfimrs  found 
within  the  white  medullary  tissue,  particularly  in  the  posterior  columns 
of  the  lumbar  portion  of  the  cord  (also  iu  the  medulla  oblongata). 
These  anomalies  of  distribution,  however,  have  no  clinical  interest 
and  in  that  respect  may  be  compared  to  the  lateral  furro\^s  anmnd 
the  cervical  enlargenK>nt  and  around  the  cord,  wliich  are  particularly 
well  seen  in  defects  "t"  tlic  pyramidal  tract. 

There  arc  several  varieties  of  congenital  changes  of  the  central 
canal,  which  may  possibly  assume  clinical  significance.  Aade  from  a 
moderate  local  dilatation  of  the  central  canal,  pear-shaped  in  cross- 
section  with  a  long  dorsal  process  ("simple  hydromyelia,"  Zappert), 
the  central  canal  in  nrwltorn  infants  or  somrwliat  latrr  in  lifr  is  occa- 
sionally greatly  dilated,  forininj^  a  nunilx  r  of  di ^  rrt i<-ula  or  <  \ci)  com- 
pletely open  at  the  dursul  wull.  This  coiigeuilal  form,  in  addition 
to  its  genetic  interest,  is  agnificant  because  it  may  possibly  bear  some 
relation  to  a  subsequent  syringomyelia,  a  theory  which  finds  support 
in  the  fact  that  proliferation  of  the  neurogliar  tissue  is  sometimes  ob- 
served in  the  dilated  central  canal  in  young  infants  (and  popjsihiy  ftl«'o 
in  the  newborn?).  The  majority  of  those  who  have  investigated  the 
question  of  syringomyeha  nowadays  incline  to  the  view  that  the  condi* 
tion  begins  in  a  congenital  defect,  which  possibly  finds  expresaon  in 
congetiital  hydromyelia  and  early  proliferation  of  the  neurogliar  tissue 
(see  Schlesingcr's  monograph). 
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These  anatoniical  anomalies  occuring  during  infancy  do  not  give 
rise  to  eBi^eal  symptoms.  If  ve  adndt  the  posaibifity  that  many  fcNrma 
of  sjrringomyelia  develop  from  these  early  changes,  it  is  not  surpriang 

that  syringomyelia  in  infancy  i.s  practically  without  clinical  syminoms; 
for  it  takes  somr  time  before  the  ubiidriiKil  foriiialions  in  the  spinal 
marruw  attain  Kullicicnt  extt-iu  to  produce  cUnical  disturbances.  Indefi- 
nite prodromal  symptoms,  not  ascertained  until  later  in  taking  llie 
history  of  a  case  of  byringomyelia  in  a  youthful  subject,  may  possibly 
occur  during  childhood.  Except  for  these,  however,  syringomyeha  is 
not  a  children's  cttsease  and  its  discusaon  in  this  work  .scemK  superfluous. 

Occasionally  a  condition  known  as  dmstemalomyeiin .  in  whieli  the 
spinal  cord  is  divided  into  two  portions,  particularly  in  (lie  lower  dorsal 
and  lumbar  regions,  is  observed  at  the  autopsy  tabic.  The  develop- 
ment of  the  two  halves  of  the  spinal  cord  may  be  approjumatcly  equal, 
or  one  half  may  greatly  exceed  the  other  in  site  and  development. 
The  rudimentary  devclopnient  of  two  spinal  cords  has  also  Ijeen  ob- 
served. The  condition  is  interesting  froui  a  pathological  \'iew  point 
only.  As  a  rule  it  is  associuied  with  other  malformations  of  the  central 
nervous  system,  especially  spina  bifida.  * 

SECTION  II. 

EXDOr.ENOrs  l»iSEASF-S  OF  i  ni'  CENTRAL  NKRVorS  SYSTEM 

The  group  of  d  senses  collected  under  this  head  contaiiis  a  jiuiuber 
of  very  different  morbid  conditions.  Their  common  feature  is  the 
occurrence  in  children,  who  are  healthy  at  Inrth,  of  disturbances  in  the 
nervous  and  muscular  systems  after  the  lapse  of  months,  years  or 
decades.  The  mode  of  origin  of  these  conditions  is  generally  believed 
to  be  that  certain  |)ortions  of  the  nervous  system  are  endowed  wth 
abnormally  low  resisting  power  and  wear  out  after  a  short  period  of 
normal  functional  activity.  Covers  describes  this  condition  as  ofrtoftc 
atrophy  of  the  central  nervous  system.  The  group  is  also  called  endo^- 
snotis,  ije,t  due  to  internal  predisposition,  in  contradistinction  to 
^Xogrno'ia  diseases  or  such  as  are  <lne  to  extiriia!  causes. 

Tlic  ti'iiiote  cau-i  s  nf  this  eonLri  nit al  weakness  of  certain  portions 
of  the  nervous  and  muscular  apparatus  are  not  known.  Cunsanguinity 
of  the  parents,  alcoholism  and  syphilis  or  more  exactly  the  so-called 
parasyphilitic  diseases  are  regarded  as  exciting  causes;  for  hereditary 
syphilis  which  is  due  to  exogenous  causes  even  though  op<«rative  in 
utero,  does  imt  belong  to  this  group.  In  many  of  these  endogenous 
diseases  there  are  very  distinct  racial  factors. 

An  important  feature  of  the  diseases  here  under  discussion  is  hered- 
ity, or  the  tendency  to  occur  in  different  members  of  the  same  family. 
All  endogenous  diseases  are  encountered  either  in  several  generations 
of  the  sa  me  family  or  in  various  members  of  the  same  generation  (brothers 
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and  siijltrb  ami  cousins).  This  peculiarity  is  an  extremely  viiiuahle 
symptom,  althou^  its  abeenoe  in  an  individual  case  by  no  means  ex* 
dudea  it  from  the  category,  since  in  any  hereditary  disease  some  individ- 
ual must  be  the  first  tu  exhitNt  the  pathological  ftyinptoms. 

The  proof  fliat  those  rnnfhtions  deserve  to  be  placed  in  a  special 
class  is  lurnishcd  hy  ilie  patiiologic  findings,  which  consist  in  various 
grades  of  atrophy  degeneration  and  aplasia;  but  never,  at  least  in 
recent  cases,  acute  or  chronic  inflammations  or  neoplastic  changes. 

The  number  of  cases  that  have  been  described  and  clascdficd  under 
this  head  is  practically  unUniited.  Strictly  speaking  the  group  includes 
not  only  di«eji«rs  caused  by  fnnrliomd  inactivity  of  the  centrnl  nervous 
system,  but  also  diseases  in  which  the  muscles,  connective  tissue,  skin^ 
etc.,  spontaneously  undergo  morbid  changes  after  a  variable  period  of 
normal  vital  activity.  According  to  the  spedal  part  of  the  nervous 
system  or  muscular  apparatus  affected  and  the  grouping  of  the  symp- 
toms with  relH»if»n  to  one  another  we  have  an  enormou?  nunilifr  of 
dillcrent  ty|H*s.  whidi  their  observers  have  attempted  to  briii;:  into 
relation  with  known  diseases,  as  far  as  possii)le,  under  the  impression 
that  in  finding  points  of  similarity  between  these  apparently  inexplic- 
able diseases  and  tabes  or  multiple  sclerods  an  explanation  of  thdr 
pathogenesis  would  be  found  at  the  same  time.  This  attempt  to  classify 
the  hereditary  diseases  among  exopriious  conditions  has  now  been  ^ven 
up.  We  bidieve  with  Jendrassick  that  the  fact  that  a  combination 
of  symptoms  cannot  be  classified  according  to  our  conception  of  the 
dinieal  manifestations  of  cerebrospinal  diseases  points  to  the  assump- 
tion of  some  enilogenous  condition.  The  endeavor  to  subdivide  these 
diseases  ii!*'»  '  (Tereiit  proups  by  sharp  dividing  lines  has  also  been 
ahatuloned.  It  true  tliat  wo  are  sninetiines  surprised  to  finti  that  among 
the  endogenous  coniUtions  tiiere  are  certain  very  characteristic  diseases 
which  show  a  constant  and  complete  simiUrity  to  one  another;  but 
it  is  extremely  common  to  find  deviations  from  a  type  of  an  otherwise 
very  well  known  condition,  and  there  are  also  ob.served  innumerable 
mixeil  and  transitional  forms,  whieh  coinbino  the  symptoms  of  one  large 
grou]*  of  disea.ses  with  symptonis  of  anullier. 

i  hul  such  a  family  or  hereditary  predisposition  to  some  morbid 
development  of  a  nervous  system  or  parts  of  a  nervous  system  is  con- 
ceivable was  shown  by  the  Investigations  of  Karpluss  on  normal  brains. 
He  repeatedly  ol>served  in  various  mend>ers  of  the  .same  family  peculiar 
characteristic  Hssures  in  the  hrain.  pr()\-ing  that  in  non-patholotrir  cases 
anatomical  peculiarities  of  the  nervous  system  are  unquestionably 
inherited.  It  is  a  very  obvious  condusKm,  therefore,  that  congenitally 
deformed  or  morbidly  developed  portions  of  the  nervous  system  and 
consequently  also  functional  disturbances  may  be  inherited  in  a 
similar  manner. 
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Why  it  is  that,  in  spite  of  the  great  variety  of  the  endogenoua 
li  I  ases.  certain  symptoms  Bttch  as  spasticity  of  the  legs,  ditticult  arUcu* 

lation,  ocvjhir  disturbance'?,  rmiscuhu  atrophy  and  tlie  like  recur  again 
and  again  and  in  similar  combinatiouH  still  ren\ains  a  mystery.  Edinger 
i  roposed  an  ingenious  theory  of  substitution  to  explain  this  group  of 
(liijeascs.  He  assumed  that  certain  portions  of  the  Jiervous  system  in 
these  cases  lack  the  power  to  renew  the  nerve  substances  used  up  in 
carrying  on  the  functions  as  is  the  case  in  normal  conditions. 

The  following  discusaon  will  be  limited  to  the  most  frequent  and 
well-known  combinations  of  endogenous  symptom-complexes,  retaining 
those  groups  of  diseases  which  formerly  were  usually  described  sepa- 
rately. Tn  dniii^  so.  liowcvcr,  let  it  be  emphasized  once  more,  that 
transitional  euse^i  betweiu  most  of  tlubc  groups  also  occur. 

We  offer  the  following  as  a  provisional  classificatiou  of  endogenous 
ifiseases: 

.^1.  Spastic  Family  Affections. 

1,  Spinal. 

2.  Cerebrospinal  symptom-complexes. 

B.  Hereditary  Ataxia  (Friedreich's  Disease)  (Marie's  H6r6doataxie 
e^r^belleuse). 

C.  Mttectdttr  Atrophies, 

1.  Spinal  muscular  atrophies. 

(a)  Cases  in  adults  not  occurring  in  families  0nclud- 

ing  amyotrophic  lateral  sclerosis). 

(61  Infantile  .«pinal  muscular  atroi)hy. 

2.  Xrural  form  of  profirrssi ve  musculaturc. 

3.  Dystrophy  of  the  muscles. 

D.  Bulbar  Diseases.    Progressive  bulbar  paralysis. 
Appendix. 

(a)  Myasthenia. 

ib)  Amaurotic  family  idiocy. 

(c)  Thomsen's  myotonia. 

id)  Periodic  paralysis  of  the  extremities 

A.  SPASTIC  FAMILY  AFFBGTIOMB 
1.  SPINAL  BYlfPTOM-COMPLEXES 

Fam  ily  s^paslic  paraly  ns  of  the  s pinnl  type  {' '  hereditary  form  of  spastic 
spinal  paralysis,"  Erb)  is  a  distinctly  hereditary  disease  'which  does  not 
always  begin  in  childhood,  its  first  appearance  being  sometimes  delayed 
until  a  more  mature  age.    Males  .seem  to  be  more  frequently  affected 

with  this  flise.ise  than  females.  The  symptoms  are  as  follows:  after 
the  power  of  walking  is  fully  establi.shed  ^rarely  when  the  child  first 
attempts  to  walk)  there  are  noticed  a  tendency  to  become  easily  tired, 
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awkwardness  in  going  up  stairs,  in  getting  up  from  a  sitting  posture 
and  other  similar  movements.  Gradually  the  child  begins  to  drag  ita 
feet;  the  feet  slip  along  the  floor  and  the  legs  are  dragged  after.  The 
stride  ifl  shortened  and  every  step  is  taken  with  great  caution.  Later  on, 
the  spastidty  becomes  more  and  more  distinct,  the  legs  mcne  rigid, 
tonic  tcnaon  of  the  muscles  per.«if!ts.  the  fool  ,n.«?umes  the  position  of 
pes  equinus,  the  trunk  is  bent  over  forward,  niui  lofoinotiou  is  possiWe 
only  with  the  aid  of  a  cane.  Although  wjilking  l>ecuuies  ntore  and  more 
difficult,  parens  is  not  marked  in  the  legs,  and  the  test  for  gross  muscular 
strength  yields  a  satisfactory  result.  All  the  muscles  of  the  le^  are  in 
persistent  spasm  (tension)  and  do  not  relax  even  during  rest.  Tlie 
patellar  and  Arliillcs  tt  iulon  reflexes  aro  ^oatly  exaggerated  and  often 
of  a  clonic  character;  the  Babinski  retiex  is  usually  positive.  Hyper- 
ext^nsion  of  the  big  toe  is  often  present  even  without  reflex  irritatiou. 
As  a  rule  the  spasticity  does  not  involve  the  arms.  Sensation  of  every 
kind  is  intact;  mu.scle  sense  and  sphincter  control  are  not  affected. 
TliPif  is  often  sonic  (liininutiou  of  iiitcUigence  from  the  very  beginning, 
and  almost  regularly  later  in  tlie  course  of  the  patient's  life. 

The  course  of  hereditary  spastic  spinal  paralysis  is  extremely 
techotts.  The  patients  do  not  become  bedridden,  or  only  very  late, 
and  the  disease  does  not  shorten  the  duration  of  life. 

The  few  cases  that  have  come  to  autopsy  show  the  pathological 
picture  of  a  simple  pyslrni-ifi?;ensp.  with  s('!oro.si.s  of  the  pyraniirla!  tracts. 
The  latrrul  cen»lM»Itar  tract  and  the  columns  of  GoU  showed  slight  changes. 
The  ijraiii  is  intact. 

A  form,  which,  although  somewhat  different,  nevertheless  belongs 
to  this  group,  was  described  by  Jendrassick,  who  was  able  to  demon- 
.strate  as  the  cause  of  the  spastic  phenomena  in  the  legs  a  shortening 
of  the  muscles  and  tendons. 

2.  CEREBROSPINAL  STUPTOU-COMPLEZBS 

The  characteristic  signs  of  these  forms  of  endogenous  (fiseases  are 

nystagmus,  strabismus,  disturbances  of  speech  (bradylalie)  deficiency 
of  the  iiilcllort,  spnsni  I'j-patiticity),  and  jmlsifs  of  fhr  Irgs  and  arms. 
Oilier  symptoms  that  occur  with  varying  regularity  are:  atrophy  of 
the  optic  nerve,  ocular  palsies,  tremors,  wobbling  of  the  head,  athe- 
toris,  disturbances  of  deglutition  and  other  bulbar  symptoms,  isolated 
palsies,  weakness  of  the  sphincters  and  finally— indicating  a  transition 
to  the  myopathies, — mu.scular  atrophy  and  pseudohyprrtrophy.  The 
grouping  of  tliese  niultifario!]??  morbid  symptoms  in  an  individual  case 
or  individual  famihes  is  subject  to  wide  variations;  hence  the  pubU- 
cation  of  numerous  interesting  cases  belonging  to  this  category  and  the 
erection  of  a  series  of  different  types  of  familial  paloes,  which,  as  has 
been  shown  above,  cannot  be  regarded  as  nosolo^c  entittes. 
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The  onset  of  the  diaease,  or,  in  other  words,  the  manifestation  of 
the  first  symptoms  may  ofcur  at  any  age;  most  commonly  children 
beyond  the  tenth  year  of  life  are  aftaekod.  There  are  also  cases,  how- 
ever, in  which  the  fir<?t  synij)t()in.s  make  their  appearance  very  early, 
so  that  the  dividing  line  between  cougeuitai  and  endogenous  conditions 
caoAot  be  sharply  drawn.  Boys  as  well  as  ^rls  are  attacked,  some- 
times in  the  same  family,  and  the  disease  may  be  transmitted  through 
the  mother  as  well  as  through  the  father.  Consangmnity  appears  to 
play  an  important  r61e.  SporacKe  eases  without  any  demonstrable 
hereditary  or  family  elements  are  rare  in  this  form  of  endogenous 
disease,  or  else  they  are  not  recognised  as  cases  of  cerebrospinal 
spastic  paralysis. 

The  initial  symptoms  are  extremely  variable.  Among  the  earhest 
arc  spasms  in  the  legs,  which  interfere  with  walking  and  lead  to  contrac- 
tures. At  the  same  time,  or  a  little  later,  nystagmus  and  slow  speech 
make  their  appearance.  Still  later,  awkwardness  of  the  hands,  tremors, 
choreic  and  ataxic  movements,  and  often  wobbling  of  the  entire  body 
are  added  to  the  picture.  The  intelligence  suffers  later  in  the  course 
of  the  disease.  Mingled  with  these  cardinal  symptoms  of  family 
spastic  paralysis,  the  manifestations  already  mentioned,  particularly 
ocular  palsies  and  bulbar  symptoms  (disturbances  of  deglutition,  drib- 
bling of  saliva,  forced  laughter,  etc.)  are  frequently  encountered. 
Trophic  changes  in  the  skin  and  in  the  osseous  system  have  been 
very  rarely  observed. 

Special  attention  should  be  called  to  certain  symptoms  of  the 
cerebrospinal  family  disease?  because  they  suggest  other  forni?  of 
pndngciious  diseases,  or  represent  intermediate  forms  between  the  two. 
W.'  refer  to  cases  with  disturbances  of  eoordination,  as  in  fiereditary 
atHXiH,  with  muscular  atrophies  of  the  spinal  type  and,  tinally,  pseudo- 
hypertrophy of  individual  muscles.  Such  esses  show  very  clearly  the 
impossibility  of  delineating  definite  clinical  pictures  in  the  familial 
spastic  palsies. 

Among  the  numerous  cases  belonging  to  this  category  those 

reported  by  Peli sirens,  Fre-n)  KrafTt-Ebing,  Wagner,  Luce,  Bruns,  Gee, 
Pribram.  Dresehfeld,  liaushalter,  Bouchard,  Homen,  Gunghofner, 
Jendrassik,  Spillcr,  Roily,  and  Oppenheim  are  deserving  of  special 
mention. 

The  dinical  course  in  diseases  belonging  to  this  group  is  slowly 
progressive,  and  the  disease  does  not  materially  interfere  with  the 
patient's  comfort.  When,  however,  he  is  confined  to  bed  on  account 
of  the  increasing  motor  disturbances,  when  dysphagia  and  loss  of  blad- 
der control  become  pronounced,  a  fatal  termination  may  at  any  time  be 
broMplit  about  by  direct  se(|iiel;e  of  the  disease  ?neh  as  bedsores,  [)neu- 
monia  or  cystitis.    This  slowly  progressive  character  of  the  disease, 
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interrupted  by  ppriofji?  of  temporary  arrrst  of  the  >\  !n|)(ams,  is  char- 
ftcteristic  of  this  group  of  nervous  conditions  and,  when  a  case  is  under 
observation  for  some  time,  Assumes  a  diagnostic  importance.  Next 
to  the.  progressiveness,  an  hereditary  or  family  tendeiwy  is  agnificant 
in  a  diagnostic  sense.  These  two  are  the  only  rrliahlo  diagnostic  aids, 
and  in  tho  ahy^onoo  of  both,  or  if  (hey  ennnot  hv  flicitcii  with  certainty, 
the  differential  diagnosis  from  cerebral  infantile  palsy,  brain  sypliiliis 
or  neoplasm  is  difficult. 

Po^^^nortem  examituuion  of  these  cases  reveals  some  remarkable 
findings.  Degeneration  of  extenave  segments  of  the  spinal  tract,  par- 
ticularly (he  pyramidal  tracts,  the  lateral  cerelxllar  tracts  and  the 
[xisterior  roluitins  is  found.  Thesp  pathnU^jjir  fiiniiiifis  are  dcscrilu'd 
as  system-diseases,  and  we  speak  of  a  combined  system-disease  when, 
as  in  tibis  instance,  several  sy^ms  of  nerve  tracts  in  the  spinal  cord 
aie  affected  (Kahler-Pick,  Westphal,  Stmmpell).  Compared  with  these 
changes  due  to  a  congenital  defect  others,  such  as  local  inflammation 
of  the  meninges,  cellular  depeneratinn,  and  the  like,  are  of  minor  impor- 
tance. The  question  whether  the  degenerations  are  primary,  or  second- 
ary to  other  endogenous  diseases,  is  still  under  discussion,  and  its  deci- 
sion is  rendered  more  ififlicult  by  the  fact  that  most  of  the  cases  that 
come  to  autopsy  are  of  long  standing— ymrs  or  decades— so  that  abun- 
dant opportunities  must  have  been  present  for  the  development  of  second- 
ary changes  iti  tho  central  nervous  system.  In  the  case  of  the  combined 
system-diseases  wliieh  occur  in  this  grouj)  of  faaiily  atTections — for 
some  occur  after  into.xication  and  other  diseases — the  degeneration  is 
probably  regpirded  by  most  neurolo^sts  as  primary  in  character. 

B.  HEREDITARY  ATAXIA 

In  the  year  istil  the  Heidellierf;  clinician,  Friedrrirh,  (ie.'icrihed  a 
symptom-complex  which  occurs  in  members  of  the  same  family,  and  is 
characterised  by  onset  during  childhood,  ataxia,  absence  of  the  patellar 
reflex,  njwtagmus,  pes  equinus,  and  a  slowly  progresrive  course.  Schultse 
later  had  an  opportunity  of  examining  a  casi>  post  inortc  m  and  found 
chanfjes  in  the  posterior  eolumns  of  the  spinal  cord  whieh  he  regarded 
as  the  pathologic  foujidati»»n  of  the  disease  The  existence  of  this 
clinical  picture  has  since  been  confirmed  by  im  extraordinary  nund)er 
of  publications;  a  Frenchman  (Brousse)  gave  it  the  name  of  Friedreich's 
disease.  Gradually,  however,  it  was  found  that  the  disease  was  less 
sharply  defined  than  it  had  at  first  been  supposed.  It  was  ohserved 
in  older  individuals;  .some  of  the  charaeteristic  syinptnnis  were  found 
to  be  absent;  and  finally,  post-mortem  examination  of  a  few  cases 
revealed  other  disturbances  of  the  central  nervous  system  such  as  de- 
generation of  the  pyramidal  tracts  and  changes  in  the  cerebellum. 
After  Senator  htfd  been  led  by  the  patholo|^e  findings  to  question  our 
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origioal  eonception  of  the  disease,  Marie  came  forward  with  the  de- 

(rriptiun  of  a  morbid  condition  which,  along  with  many  points  of  re* 
scinhlaiice  to  Friedreich's  (Usease,  exhibited  so  many  pecuUar  features 
♦1i.it  ho  deome«l  it  nec<  ssarv  to  regard  it  as  an  independent  nosolntric 
eiHiiy.  Clinically  tlii.s  condition  (iitTerod  frnfii  Friedreich's  disease 
by  iia  onset  at  a  laler  pi-rioU  uf  hfe  (alter  tlie  age  of  20),  greater  uncer- 
tainty in  the  gait  (cerebellar  gait),  the  fact  that  tendon  reflexes  were 
preseat  or  exaggerated,  ocular  paltnes  and,  oeeanonally,  atrophy  of  the 
optic  nerve.  Post  mortem,  hypoplasia  of  the  oerebellum  with  secondary 
degenerations  were  found.  Marie  gave  it  the  name  of  hdr^oatajde 
f^rebcilcust'.  Tlu-  existence  of  this  disease  was  also  soon  confirmed 
hv  riuitu'rou«  cases  reported  in  tlic  lit<'rat iirr  {i.oiide's  collection").  It 
seemed  as  if  a  distinct  advance  had  Ixcn  made  in  the  dilTercntialioa  of 
tlu'  iudi\idual  forms  of  hereditary  ataxia,  but  tliis  distinction  alsa  was 
found  to  be  untenable.  Cases  were  soon  discovered  which  combined 
symptoms  of  both  diseases.  Then  came  the  reports  of  autopsies  with 
amultaneous  changes  in  the  cerebellum  and  in  the  spinal  cord,  and  others 
with  atrophy  of  the  cerebellum  but  without  cerebellar  symptoms.  In 
(tf  tlics*  facts  most  authors  (first  of  all  JiOnde.  then  B&undin, 
r^'  itlir.  \'<  ia^uih.  ( )pp('iilu'i ni,  Raymond  and  quite  recently  Nonne  and 
otiiersj  have  exprcs.sed  the  opinion  that  Friedreich's  talx^s  and  h^r^- 
doataxie  c<5rdbelleusc  can  no  longer  I)e  distingui.«<lied  either  clinically 
or  patholo^cally  and  that  it  is  more  correct  to  include  all  these  eondi- 
tioiift  under  the  head  of  hereditary  ataxia,  with  preponderance  of  the 
spinsl  symptoms  in  some  cases  and  of  the  cerebellar  symptoms  in  others. 
Between  ataxic  diseases  and  other  forms  of  endogenous  diseases  even 
the  rlividing  line  has  hern  shifted  since  Hilumlin  and  others  described 
caj*<'s  of  l""riedreich"s  disease  associatt'd  witli  nuiscular  changes. 

Hereditary  ataxia  is  a  di.stinctly  hereditary  disease  and  has  been 
observed  in  two  or  three  successive  generations.  As  a  rule  either  the 
male  members  or  the  female  members  of  a  family  are  exduaively  at- 
(aeked«  but  there  appears  to  be  no  difference  between  the  sexes  as  re- 
gards frequency.  I.s<»lated  cases  of  the  disea.'^e  are  not  rare  and  are 
usually  of  the  .'Spinal  form;  the  fact  that  ^ngle  cases  are  frequently 
olwrvfd  in  France  has  been  explained  with  some  .npparent  reason  by 
N)cas  as  due  to  tli(>  small  number  of  cliildreii  in  that  euunlry.  WhetluM- 
iu  this  form  of  hereditary  disease  consanguinity  and  alctdioli-sni  in  tiie 
parents,  infectious  diseases  and  traumatism  ))lay  an  important  part  is 
doubtful  and  indeed  very  unlikely  a8  regards  the  last  two  factors. 
Edtnger's  theory,  so  far  as  it  applies  in  Friedreich's  tabes,  has  been 
exhau,«!li vely  discussed  by  Bing. 

In  the  spinal  form  the  on.set  c»f  an  hereditary  ataxia  occurs  in  cliild- 
IhxkI  usually  hetwpfn  the  ages  of  four  and  sevon  (Hutimeyer'«  case 
in  a  cliild  two  years  old,  Seiffer).    Viaioli's  analysis  ^vea  the  onset 
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during  the  first  decade  of  lift-  in  39  out  of  60  cases,  but  exceptions  also 
occur  lu  which  the  disease  begins  at  a  later  period.  In  (crebellar  ataxia 
the  fiist  symptoms,  according  to  H«iie  and  others,  uj  pcar  duxing  the 
t^nties  and  aeeonfing  to  other  authors  at  a  still  later  age;  but  there 
are  also  cases  of  Friedreich's  ataxia  with  very  early  onset  (Fraser, 
Bfiumlin  and  my  case  in  a  rliild  fhrrr  and  a  half  years  old).  It  appears 
therefore  that  there  is  no  constant  difference  between  hpiual  and  cere- 
bellar forms  of  ataxia  as  regards  the  age  when  the  disease  first  makes 
its  appearance. 

The  first  and  characteristic  symptom  of  ataxia  is  uncertunty  of 
the  gait.  The  child  walks  with  legs  wide  apart  and  the  body  sways 
from  side  to  pide.  In  severp  casp*«.  partindarly  when  tlie  cerebellar 
symptoms  predominate,  the  gait  l)ecomes  reeling  like  that  of  a  drunkard 
(cerebellar  gait).  The  disturbance  ai  coSnfination  affects  not  only  the 
wslldng  (locomotor  ataxia)  but  the  standing  and  ntttng  postures  as 
well  (static  ataxia),  manifesting  itself  in  a  con.staiit  .search  after  fresh 
points  of  support  and  inalnlity  to  keep  quiet.  Riinilirr^'s  phenomenon 
(swaying  when  the  eyes  ar<>  clnscd)  is  less  marked  in  the  spina!  tliati 
in  the  cerebellar  form.  The  motor  unrest  is  not  confined  to  the  legs  and 
early  involves  other  portions  of  the  body,  producing  wobbling  of  the 
head,  tremor  of  the  hands,  resembling  intention  tremor,  and  of  the  entire 
trunk,  at  times  exhibiting  the  character  of  a  simple  tremor,  at  others 
that  of  choreic  or  sthetoid  niovfnienf s.  Prononncefl  partial  or  com- 
f)K't('  paralysis  of  the  legs  is  rare  and.  with  few  e.xccptiiuis,  cunslilules 
a  iule  .>*ymptom  of  hereditary  ataxia.  On  the  other  hand,  peculiar 
malformations  of  the  feet  are  quite  characteristic  of  the  spinal  form  of 
ataxia.  The  malformations  are  caused  by  overextenidon  of  the  large 
toe,  which  may  be  an  early  symptom.  Rutimeyer  reports  that  in  a 
certain  fatiiily  fhr  anxioiis  parrnts  rcmiiriizrd  hy  this  synif>tf>ni  alone 
that  another  of  their  cliiUlrcn  had  ijeen  attacked  by  the  baneful  disease. 
Sometimes  tlw  deformity  does  not  proceed  beyond  this  hyperextendon 
of  the  great  toe,  with  pes  equinus.  As  a  rule,  however,  it  is  followed 
by  a  further  malformation  of  the  foot  and  clawlike  position  of  the  toes. 
^Miether  these  cliaiiiics  in  the  foot  are  due  to  atrofihy  nf  (lu-  larval  bones 
of  the  foot  (Ducltenne  and  other?)  i>v  tn  (li>t  urbances  "f  jviilibrium 
(Besold)  is  still  undecided.  The  Ronlgen  rays  do  not  show  any  anoma- 
lies in  the  skeleton.  This  deformity  of  the  foot,  which  was  formerly 
ascribed  exduavely  to  Friedreich's  disease,  has  also  been  observed  in 
eases  which  other'       i  nrrespond  to  the  cerebellar  type. 

Tn  regard  to  the  in  havior  of  (he  patellar  reflex  the  difference  at  first 
ob.served  between  the  two  forms  of  ataxia  has  also  been  found  to  be 
inconstant.  It  is  quite  true,  however,  that  the  reflexes  usually  disappear 
early  in  Friedreich's  tabes  and  are  exaggerated  in  hereditary  ataxia; 
but  there  are  sinnal  forms  with  exaggerated,  and  cerebellar  forms  with 
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(liniinished  rcflt  xpyi,  and  the  roflexes  may  differ  in  the  twn  lrp;s  or  in 
incmhors  of  (lie  same  faniily  wlio  otherwise  present  the  same  dist uil)ances. 
A  fri(|iu'iit  couconiitant  of  spinal  ataxia,  when  il  lius  existed  for  some 
tjme,  is  scoliosis  or  kyphoscoliosis,  which  must  be  attributed  to  weak- 
ness of  the  spinal  muscles.  Marked  muscular  atrophy  occurs  both  as 
the  result  of  disuse,  particularly  in  the  lep,  and  in  the  form  of  isolated 
muscular  atrophies,  particularly  of  the  muscles  of  the  hand.  Comfai- 
natioDs  of  hereditary  ataxia  with  atrophy  of  the  peroneal  type  or  pseudo- 
hypertroph>-  form  the  tranation  to  the  myopathics,  which  will  be 
described  later. 

Sensory  disturlmnces  do  not  iKlonp  to  the  regular  picture  of  heredi- 
tary ataxia,  althougii  they  have  been  observed,  especially  in  the  cere- 
beUar  form.  The  musde  sense  is  always  intact.  Spontaneous  pain, 
pirtieularly  pain  of  lancinating  character,  is  extremely  rare.  The 
cutaneous  reflexes  are  usually  preserved  but  sometimes  diminish  in 
streogth  in  the  course  of  the  disease.  Paralysis  of  the  bladder  and 
rectum  develf>ps  only  in  very  advanced  canes. 

Hereditary  ataxia  is  accompanied  by  a  series  of  very  important 
cerebral  sytn|ttouis.  Nystagmus  is  extremely  common  in  the  spinal 
form  and  u.sually  absent  in  the  cerebellar  type.  Disturbances  of  the 
ocular  muscles,  such  as  strabismus,  ptoas,  and  diplopia,  have  frequently 
bees  observed,  especially  in  Marie's  form.  Geniune  or  neuritic  atrophy 
of  the  optic  nerve  is  quite  common,  particularly  in  h^rMoataxie.  The 
pupils  are  usually  normal.  Disturbances  of  speech  are  regularly  present 
in  hereditary  ataxia.  Speech  \s  hIow,  awkward  and  sometimes  scanninp;. 
Marie  (■•(niipares  it  to  the  cerehcllar  gait.  Di.^if nrhances  of  speech  are 
particularly  associated  with  Friedrich's  form  of  ataxia  and  increase  in 
severity  as  the  disease  progresses.  The  intellect  is  also  impaired  partic- 
ubriy  in  the  sjnnal  form,  and  there  may  be  actual  dementia.  Among 
the  unimportant  and  infrequent  symptoms  are  vertigo,  disturbances 
of  the  res[Mration,  profuse  salivation  mul  forced  laughter. 

The  course  of  hereditary  ataxia  is  fortunately  extremely  slow. 
The  malady  prngrepsc?  very  gradually  and  it  i.*?  usually  years  before 
the  patie  nt  is  coniined  to  his  bed.  Even  after  that,  a  period  of  froui 
live  to  ten  years  may  elapse  before  life  is  terminated  by  some  inter- 
cvnent  disease,  usually  some  affection  of  the  respiratory  organs. 

The  pathologic  findings  in  hereditary  atasda,  based  on  a  large  num* 
iter  of  autopsies,  also  represent  numerous  transitions  between  what  is 
found  in  typical  cases  of  Friedreich's  tal»es  and  {Iw  pathology  of  hdr^- 
'loata.xle  ci^rebelleufe.  The  characteristic  changes  in  Friedreich's  ataxia 
diminution  of  the  spinal  cord  as  a  whole,  sclerosis  of  the  posterior 
columns,  that  is,  the  cohimnK  of  Goll  in  tlieir  entire  extent  and  the 
wJumns  of  Burdach,  in  varying  degrees  of  intensity  and  extent — in 
short,  disease  of  the  posterior  roots.  In  addition,  other  portions  of  the 
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spiiml  cord,  such  n«  the  latcMa!  <t  r(  lKllar  tract,  the  columns  or  Clark 
and  Gowers'  bundles  are  usually  alTecled.  Friedreich's  disease  is  there- 
fore an  exain|>te  of  a  systemnliseaae — ample  when  the  posterior  columns 
only  are  diseased  and  combined  when  the  pyramidal  tracts  also  are 
affected.  In  typical  eases  of  h^r«5doataxie  o6r6belleuse  marked  atrophy 
of  the  cerebellum  as  a  whole  nnd  nf  its  celhilHr  and  nervous  elements, 
and  ilegeneration  of  the  nerve  tracts  derived  from  tlic  ccrclKdlum  arc 
found.  This  condition,  which  used  to  be  regarded  as  characteristic 
of  the  cerebellar  form,  is  not  confined  to  this  type,  since  it  has  been 
found  in  cases  of  Friedreich's  ample  tabes;  while  conversely,  these 
rerrhellar  symptoms  may  be  absent  in  ap|)arently  typical  cases  of 
Marie's  disenfie.  If  we  also  include  iindrT  tlic  lii'ml  of  Marie's  disease 
caises  with  simultaneous  lesions  in  the  cerel:>ellum  and  in  the  posterior 
columns,  we  see  that  the  uncertainty  of  the  clinical  distincUon  between 
the  two  forms  finds  its  counterpart  in  the  pathologic  picture.  We  may 
therefore  regard  hereditary  ataxia  as  an  endogenous  disease  of  the 
stntir  system,  iti  whicli  we  must  Tnoltide  botli  the  nrpnn  of  equilibrium 
(cerel)eiluiu  1  ami  tlu'  -v-^tcins  of  the  posterior  coUimns. 

The  differential  diagnosis  from  tabes  dorsahs  and  other  syphilitic 
affections,  brain  tumor,  and  the  spastic  diseases  may  present  some 
difficulties.  But  ataxia  as  a  rule  is  not  an  early  symptom  in  infantile 
tabes,  while,  on  the  other  hand,  rigidity  of  the  pupils,  bladder  disturb- 
ances and  lancinating  pain  are  frequent.  A  brain  tumor,  particularly 
when  situated  in  the  cerebellum,  often  produces  .''yniptoms  Ritnulating 
those  of  hereditary  ataxia;  Iml  the  signs  of  general  cerebral  pressure 
are  more  pronounced  and  the  course  is  more  rapid.  A  sharp  distinction 
from  the  other  forms  of  hereditary  disease  is  not  of  very  great  impor- 
tance since  the  occurrence  of  transitional  forms  is  quite  characteristic 
of  ihcao  hereditar)'  conditions.  Hy.steria.  neurasthenia  and  familial 
tremors  rarely  need  to  be  considered  in  the  ditferential  diagnosis. 

C.  MVSCmjiR  ATROPmES 

It  has  been  known  since  about  the  third  decade  of  the  last  century 
that,  there  occur  in  adults  and  rhildren  disrases  consisting  in  atrophy 
or  increase  in  volume  ot  the  muscles,  with  paralysis  of  a  progressive 
character.  Gradually,  through  the  investigations  of  Aran,  Duehenne, 
Erb,  Schultse,  Leyden,  Hoebius,  Charcot,  J.  Hoffman  and  many  others, 
a  number  of  different  forms  of  these  muscular  atrophies  were  distin- 
puished,  and  this  led  to  the  erection  of  different  tyj>es  and  incidentally 
to  the  subdiNision  of  all  the  progressive  nmscular  atrophies  into  a 
number  of  subgroups.  The  basis  for  this  detailed  classification  was 
found  in  the  cfinical  course,  the  age  when  the  disease  makes  its  apiiear- 
ance,  the  tendency  to  occur  in  members  of  the  same  family  and,  es- 
pecially, in  the  pathology.   On  pathologic  grounds  the  diviaon  was 
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made  into  spinal  and  jnyo^enons,  according  as  thr  motor  cells  of  the 
spiual  cord  or  thr  ptriplieral  muscular  system  were  found  to  exhibit 
pathologic  changes.  It  was  also  found  that  the  spinal  form  as  a  rule 
attacks  adults  and  does  not  tend  to  occur  in  members  of  the  same  familyi 
whereas  the  myogenous  variety  preferably  occurs  in  children  and 
rxliihits  a  fnniily  tendency.  Thus,  tlx-  different  kinds  of  muscular 
atrnphy  aiipcarcd  to  he  pharply  difi'erentrated,  hut  before  long  this 
hharp  division  had  to  be  abandoned.  On  the  one  hand,  Werdnig  and 
Hoffmann  desoribed  a  pronounced  spinal  and  lanulial  ^sease  of  the 
muscles  in  earliest  childhood;  on  the  other  hand,  isolated  cases  were 
observed  presenting  signs  of  both  fontis  of  the  di.seasc,  and  oecaaonally 
patholoprio  changes  in  the  spinal  cord  were  found  in  apparently  myo- 
genous forms  of  nmseular  atrophy.  Thus  the  sharp  line  of  distinction 
between  spinal  and  myogenous  atrophy  became  somewhat  blurred, 
and  with  regard  to  the  in<fivtdual  varifies  of  myogenous  muscular 
atrophy  the  finifingof  certain  constantly  recuning  complexes  had  led  to 
the  classification  of  certain  definite  and  distinf  live  types.  But,  as  in  the 
rase  of  the  forms  of  diseases  occurring  in  families  which  we  have  described 
above,  more  and  more  "impure  cases"  and  "transitional  forms"  were 
observed,  making  it  impossible  to  retain  the  classification  into  the 
usual  types.  Erb  deserves  the  credit  of  having  spoken  the  dedrive 
word  on  this  question  by  grouping  all  myogenous  diseases  under  the 
peneral  head  of  mufrnlar  dystropliy.  and  at  present  most  auth<jritifs 
have  accojjtcd  tlii^  staiulijoint .  IIofTmann's  neural  (iii-urntic)  atrophy 
represents  an  apparent  transitional  form  between  spinal  and  muscular 
paralysis  of  miMctet.  With  this  reservation  we  shall  in  the  following 
discussion  retain  the  customary  classification  of  muscular  atropines, 
as  it  will  best  enable  us  to  rift  the  large  amount  of  available  material. 

1.  SPIKAL  MU8CULAR  ATROFRY 

(a)  Form*  in  AdvUs  not  Oeeurring  in  FamiHet 

The  fact  that  this  disease  only  exceptionally  attacks  (larger)  chil- 
dren seems  to  make  a  detailed  description  of  it  superfluous  in  this  work. 

It  has  never  been  definitely  jjroxcd  tliat  these  mufcular  atrophic.-'  are 
endogeno!is  in  character.  The  syniptonis  of  the  disease  arc  omiM'  tyjiical: 
First,  atrophy  of  the  muscles  of  the  hand  (thenar  and  anti thenar  [hypo- 
thenar]).  Extension  of  the  atrophy  to  the  muscles  of  the  shoulder, 
neck  and  throat  and,  finally,  atrophy  of  a  lesser  degree  in  the  legs. 
All  the  affected  muscles  are  flaccid  and  atonic,  and  function  is  soon 
com|iletely  abolished.  The  tendon  refleves  are  diminisheil  or  absent; 
electrical  irritability  greatly  impaired.  The  paralysis  is  often  |)receded 
by  fibrillar  twitching.  Sometimes  the  muscles  of  the  shoulder-girdle 
are  primarily  attacked.  The  course  is  slow  and  may  extend  over  years. 
Death  results,  if  not  through  some  intercurrent  disease,  from  involv- 
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ment  of  the  bulbar  iiervo  centres  and  paral\>i;^  nf  the  diaphragm.  Post- 
mortem a  pronounced  atrophy  and  degeneration  of  the  motor  cells  of 
the  spinal  cord,  the  root  fibresi  and  peripheral  nerves,  and  severe  atrophy 
and  degeneration  of  the  musele  substance  are  found.  So  called  amyo- 
trophic lateral  sdrrosis  represents  a  spedaJ  form  of  spinal  muscular 
atrophy.  It  is  only  cxrcptinnally  a  (liscapo  nf  rhildhood,  although  tlirrt* 
is  some  ren^on  tn  assume  a  congemtal  predi.-^position.  Tn  the  distribu- 
tion (»f  the  palsies,  their  extent,  and  in  the  presence  of  lilirillary  twitch- 
ing it  presents  much  similarity  to  spinal  muscular  atrophy;  but,  while 
there  is  atrophy  of  the  arm  muiwtes,  there  is  weakness  of  the  legu  accom- 
panied by  spasticity  and  great  exaggeration  of  the  reflexes,  which  are 
also  prpspfvpH  for  some  tiinp  in  the  armfs.  Thr  courw  is  more  rapid  than 
thai  of  I  be  simple  spinal  fnrni  ami  tbc  occurrence  of  terminal  bulbar 
phenomena  quite  frequent,  i'aihulogieally  tiic  two  forms  are  distin- 
guished by  the  fact  that  the  pyranudal  tracts  are  also  degenerated  in 
amyotrophic  lateral  seleroas,  which  is  therefore  a  disease  of  the  entire 
cortico-muscuUr  nervous  apparatus* 

(6)  £ariy  InianlUe  SpitMl  Progrewve  Muwtdar  Atrophy 

This  was  fnnt  described  by  Werdnig,  and  later  a  Well-defined 
clinical  jiicttirr  wa?  outlined  by  Hoffmann  in  a  jsprirs  tif  rtionncrrnphs. 
The  symptomatology  of  this  disease  is  a  vahiaMc  addition  to  our  knowl- 
edge. It  is  a  disease  of  the  first  years  of  life  and  exhibits  a  marked 
tendency  to  occur  in  members  of  the  same  family.  Almost  all  the 
cases  that  have  been  described,  about  30  in  number,  occurred  in  several 
children  of  the  same  family.  The  disease  could  be  traced  through  two 
or  three  generation?!.  The  symptom  at  nhfjy  is  as  follows:  A  preATou.sly 
healthy  child  in  tlie  second  half  of  its  tirst  year  develops  weakness  of 
the  legs,  the  back,  then  of  the  muscles  of  the  neck  and  shoulder  and 
finally  of  the  hands  and  toes,  so  that  in  a  short  time  it  becomes  com- 
pletely paralysed.  The  affected  muscUs  exhibit  marked  atrophy, 
rarely  a  pseudohypertrophy.  Fibrillary  twitching  is  not  constant;  the 
reflpxes  soon  disappear  and  tluTe  is  marked  di?tTtrbance  of  the  electric 
irritability  of  both  uerves  and  muscles.  The  cranial  nerves  and  the 
sphincters  escape;  speech  and  the  sensoiium  are  not  affected.  There 
is  no  pain.  Death  ensues  in  from  one  to  four  years  from  involvement 
of  the  muscles  of  respiration,  pneumonia,  or  intestinal  catarrh.  Atypical 
cases,  both  a?  repardf!  tlie  jieriod  of  ott«et  and  the  dttration,  have  hern 
descrilK'd  (lieevor,  Hrun^'  and  1"nrildl.  The  patliolnf^ic  l>asis  of  the 
disease  is  a  uniform  atropliy  of  most  of  the  cells  of  the  anterior  horns 
in  the  entire  spinal  cord,  degeneration  of  the  root-fibres  and  of  the 
motor  nerves,  and  pronounced  muscular  atrophy.  Prognosis  and  treat- 
ment are  hopeless. 
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2.  nbubal  form  op  progressive  muscular  atrophy 
(peroneal  type) 

This  conditioiK  which  in  peculiar  to  childhood,  has  been  known 
for  a  long  time  (Eulciiberc;,  1856),  but  its  accurate  definition  we  owe  to 
Charcot,  Marie,  Tooth  ami,  particnlnrly,  IlotVinann  and  Bernhardt. 
HotTmann  ori^nated  the  term  progressive  neurotic  (,or  neural)  muscular 
atrophy,  while  Bernhardt  called  the  disease  spinal  neuritic  atrophy. 
It  is  distinctly  hereditary  or  rather  familial,  and  occurs  chiefly  in  later 
childhood,  sonu'wliat  more  frequent  in  boys  than  in  ^rls.  The  atrophy 
appears  first  in  the  peroneal  muscles  or  sometimes  in  the  othfr  muscle 
groups  of  tlie  legs.  There  results  a  peculiar  disturbance  of  the  gait 
(stepping  gait).  The  foot  is  raised  very  high,  the  toes  are  extended 
and  point  downward,  and  are  the  first  to  come  in  contact  with  the  ^und 
aa  the  foot  is  put  down.  Sometimes  a  amilar  disease  appears  at  the 
same  time  in  the  arms,  particularly  in  the  muscles  of  the  hands  and  in 
the  rxtcnsors,  producing  the  deformity  known  as  claw-hand.  The 
paralysis  sometimes  extends  to  other  muscles  of  the  extremities,  but 
the  rest  of  the  museular  system  usually  escapes.  The  patellar  and 
Achilles  tendon  reflexes  diminish  as  the  disease  goes  on  and  usually 
d'sappear  altogether.  Fibrillary  twitching  in  the  diseased  muscles  or 
those  about  tn  be  attacked  is  quite  frequent.  The  ekftrie  irritability 
of  the  atrophic  muscles  is  variable.  .'\s  a  rule  the  reactions  of  drgrncra- 
tion  are  present,  or  there  is  complete  absence  of  reaction  to  eiiiuT  tiie 
galvanic  or  faradic  current.  Sometimes  muscles  that  are  still  perfectly 
capable  of  functionating,  and  are  not  atrophic,  exhibit  marked  changes 
ill  their  electric  behavior.  Sensory  disturbances  are  not  rare  in  neural 
muscular  atrophy  and  manifest  themselves  in  attacks  of  pain,  hypcr- 
jisthesia,  or  diminution  of  the  tactile  and  pain  sense.  Vasomotor 
phenomena  have  also  been  observed.  The  disease  is  extremely  slow  and 
often  does  not  progress  for  years  beyond  paralyas  of  the  legs.  The 
progress  of  the  disease  may  be  interrupted  at  any  time  by  reroisdons 
and  oxaccrb.Ttinns  (according  to  (joldcnl>erg  always  in  the  spring). 

Tiie  pathology  of  t!ip  progressive  muscular  atrophy  ha?*  never 
been  fully  cleared  up.  According  to  liortmanu's  view  the  peripheral 
nerves  apjjiar  to  take  an  active  part  in  the  disease  process,  for  they 
are  found  to  be  distinctly  degenerated.  But  the  spinal  cord  also  shows 
changes  winch  can  be  attributed  only  in  part  to  the  primary  nervous 
disease.  Hence,  it  is  at  least  a  qucstinn  whether  both  spinal  or  neural 
changes  may  not  take  part  simultaneously  in  the  pathology  of  this 
disease.  For  tlus  reason  Bcriihard  desiguateil  the  disea.se  "spinal 
neuritic  atrophy. If  we  include  the  cases  in  which  a  primary  muscular 
change  must  be  assumed  (myositic  form  of  progressive  muscular  atro- 
phy), we  have  sufficient  proof  that  the  original  expectation  of  finding 
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in  this  form  of  muscular  atrophy  a  disease  which  should  form  a  neuro- 
genic connecting  link  Ijetween  the  myelogenic  and  the  myogenic  forms 

has  not  fx-on  realized. 

A  flpvifition  fronk  the  nnrnial  typp  of  this  tli^ase  is  found  in  ;i 
ctuiditiun  first  de.*rriK>e*!  by  UejCnw  imd  .Sottas  and  carefully  studied 
by  Brascb.  In  the  uiaiii  thifi  condiiiun  resembles  the  above-described 
form  of  the  disease,  with  the  addition  of  pupiilarj'  rigidity,  miosis, 
Romberg's  sign,  ataxia  and  other  symptoms.  The  two  French  authors 
demonstrated  both  cfinicaUy  and  pathologicaUy  a  thickening  of  the 
nerve  trunks  in  this  disease,  which  they  accordin^y  named  interstitial 
hypertrophic  progressive  neuritis.  But  the  pathology  of  these  cases 
is  still  in  doubt,  and  most  authors  infludo  tluni  under  tlu'  head  of 
neural  muscular  art<i|diy,  the  association  of  symptoms  belouging  lO 
hereditary  ataxia  being  a  feature  of  great  interest. 

3.  1IC8CULAR  DT8TS0PET 

In  this  group  we  include,  after  Erb,  Raymond  and  most  neurol- 
ogists, a  number  of  nnix  mlar  atr<i[)hies  which  were  described  by  their 

first  observers  as  special  types  of  myopathies  and  accordingly  regarded 
as  so  many  different  diseases  of  iho  muscular  system.  Depending  on 
the  time  of  appearance,  the  localization  of  the  first  symptomp,  the 
ciiaracter  of  the  course,  and  the  predominance  of  atrophic  or  pseudo- 
hypertrophic changes  in  the  muscles,  a  number  of  different  forms  were 
distinguished,  which  are  described  in  the  literature  as  the  jutenUe  form 
of  Erb;  the  lAndouzy-D6j6rine  infamltiU  tffpe  (faeio'taipuio-humerd^; 
the  hereditary  form  of  L^yden  and  Mobius,  and  pseudohypertrophy. 
The  characteristic  feature  of  muscular  dystrophy  is  that  the  spinal 
cord  escapes;  although  transitional  forms  between  si!T)f>h'  nuiscular 
dystrophy  and  spinal  muscular  atrophy  have  also  been  described. 

The  disease  is  usually  transmitted  by  the  mother.  Boys  are  af- 
fected somewhat  more  frequently  than  girls.  Members  of  the  same 
family  usually  present  the  same  type  of  dystrophy.  With  the  exception 
of  family  predispodtion,  all  other  etiologic  factors  that  have  been 
advanced,  such  as  exposure  to  cold,  traumatism  and  infectious  diseases 
have  not  even  the  dignity  of  an  occasional  cause.  Babinski  and  Onanoff 
made  the  interesting  observation  that  the  disease  simultaneously 
ait.irk«  those  muscle  groups  which  develop  at  the  i^me  time  in  the 
e  ni  bry  on  a  1  .s  1 1  u  e  i  u  re . 

The  onset  of  muscular  dystrophy  usually  occurs  in  childhood,  ex- 
ceptionally during  the  adolescent  period.  Occasionally  it  is  learned 
that  the  children  have  always  been  awkward,  and  have  learned  to  walk 
with  difficulty.  The  progress  of  all  the  different  forms  of  dystrophy  is 
exceedingly  slow,  slower  than  that  of  the  spinal  muscular  diseases. 
The  patients  may  live  for  years  and  even  decades,  but  they  spend 
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most  of  their  dreary  existence  in  bed.  Death  ensues  from  intercurrent 
diseases,  particularly  tuberculosis. 

The  muscular  affection  in  dystrophy  presents  the  following  pecu- 
liarities: (1)  The  disease  manifests  itself  in  atrophy,  tempnnuy  liypt  r- 
trophy  and  pseutlohyportrophy  (increase  in  the  volume  of  the  muscle 
fr<tt!i  proliferatifm  of  the  connective  tissue  attended  hy  atrophy  of  the 
niiiM  iilar  elenu'iitsj.  (2)  The  individual  nmscics  aio  not  jiffcctod  uni- 
formly; (he  morbid  process  presents  a  (hsseminated  elmracler  and  not 
until  later  extends  to  the  entire  muscle.  (3)  Fibrillary  muscular  tremors 
are  usually  wanting.  (4)  While  the  electric  irritability  of  the  muscles 
is  often  diminished  so  that  they  sometimes  respond  sluggishly,  the 
usual  law  of  reaction  is  not  reversed  nor  is  electric  irritability  abolished 
txcept  during  the  terminnl  co-  litions.  (5)  The  paralysis  is  usually 
flaccid;  but,  in  contrndistiiictioii  to  a  spinal  palsy,  the  muscular  tone 
is  often  present.  Contractures  sometinies  develop,  especially  in  the  foot. 
i6)  The  tendon  reflexes  are  preserved  for  a  long  time  and  are  diminished 
only  in  palsies  of  long  standing.  (7)  The  muscle  fibres  exhibit  atrophy 
and  hypertrophy,  as  well  as  increase  of  the  nmscle  nuclei  and  fatty 
degeneration  of  the  individttal  muscle  fibres.  Macroscopieally  the 
museles  present  a  peculiar  pale  red  or  yellowish  color. 

Degeneration  of  the  cells  of  the  spindl  eord  and  of  the  anterior  roots 
lias  been  observed  particularly  in  cases  of  long  standing,  !)ut  it  is  not 
improbable  that  these  changes  may  be  st'condary.  Nevertheless,  this 
tlegeneraf ion,  and  the  fact  that  cases  of  spinal  atroj)hy  combined  with 
pseudohypertrophy  of  the  muscles  occur,  indicate  that  the  distinction 
between  the  myelopathic  and  myopathic  muscular  diseases  cannot  be 
sharply  drawn. 

The  individual  types  of  dystrophy  present  the  following  features: 

1)  In  the  juvenile  form  of  Erb,  which  preferably  occurs  during  late 
childhood  and  the  years  of  jjuberty,  the  atro[)liy  1)epns  in  the  shoulder 
jprdle;  the  arm  and  the  hands  escaj:)e.  Later  in  tiie  course  of  the  dis<'ase 
the  mus^cles  of  the  pelvic  girdle,  of  the  iiack  and  of  the  tliigh,  rarely  the 
abdominui  Uiuscles  are  affected.  True  and  false  iiyper trophy  is  oijserveii 
both  at  the  be^nning,  and  during  the  later  course  of  the  disease.  (2) 
The  infaniUe  or  faeio-9capulo-humeral  form  (Landousy-D^j^ne)  mani- 
fests itself  first  in  the  face,  in  the  sphincter  muscles  of  the  eye  and  mouth, 
ati  1  in  the  masseter.  "Hie  face  assumes  a  mask-like  appearance,  the 
play  of  features  is  lost,  and  there  is  inabihty  to  close  the  eyes  and  round 
the  lips.  Pseudohyjiertrophy  sometimes  develops  in  the  nniseles  of 
the  face,  afTeeting  particularly  the  lips,  which  become  thickened  and 
unaghlly  uapir  hj)8).  J.,ater  the  muscles  of  the  shoulder  and  arms  are 
attacked.  (3)  The  so-called  heredUary  form  first  shows  itself  in  weakness 
of  the  muscles  of  the  back,  lordods,  and  difficulty  in  walking,  vathout 
pseudohypertrophy.  This  form  of  dystrophy  preferably  attacks  children 
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from  eight  to  ten  years  of  age.  (4)  Paeuduhypertmphy.  the  most  frecjuent 
and  known  form  of  dystrophy,  first  attacks  the  h^ng  mnscles  of  the 
back,  the  calf  musrU's  and  the  extensor  muscles  of  the  thighs.  Pseudo- 
hypertrophy ilevflops  early  in  the  ralf  muscles  and  soon  afterwards 
in  the  diseased  muscles  of  the  thigh,  causing  a  very  striking  and  cluir- 

acteristic  appearance  which  can- 
not well  be  mistaken.  Later  in 
the  course  of  the  di.«ea.se  the 
muscles  of  the  shoulder,  arm 
and  lumbar  region  are  affected, 
the  deltoid  and  supraspinatus 
and  infraspinatus  muscles  show- 
ing a  tendency  to  pseudohyper- 
trophy. The  forearm  and  hand 
escape.  Pes  e(|uinus  and  con- 
tractures in  the  calf  muscles  are 
not  rare.  These  pal.sies  first 
produce  a  peculiar  waddUng  or 
rocking  gait  and  there  is  marked 
lordosis  of  the  sacral  region. 
The  rhildren  are  unable  to  raise 
the  trunk  (juickly  from  the  stoop- 
ing or  recumbent  po.sition  and 
help  themselves  by  bracing  their 
hands  against  their  own  legs 
"they  cHmb  up  on  theni.selves" 
(see  Plate  53).  In  the  beginning 
of  the  disea.se  they  are  sometimes 
able  to  raise  themselves  by  a 
sudden  jerk.  The  difficulty  in 
walking  .shows  itself  particularly 
in  going  upstairs,  in  greatly 
diminished  n-sistance  to  fatigue, 
anil  in  a  tendency  to  fall  over. 
The  weakness  of  the  shoulder 
nm.scles  is  recognized  by  defective 
fixation  of  the  shoulders  when 
one  tries  to  raise  the  child  with  its  arms  pressed  against  its  .sides.  When 
the  child  tres  to  rai.se  the  arm,  an  effort  to  fin<l  support  along  the  back  of 
the  neck  and  head  is  also  noted.  (The  han<ls  clind)  up  along  the  head.) 
Partial  paraly.si.s  of  the  abdominal  muscles  causes  arcliing  of  the  abdomen 
and  interferes  with  abdominal  pressure.  The  abdominal  reflex  is  absent  in 
these  cases.  If  the  legs,  the  shoulder  girdle,  the  muscles  of  the  back  and 
the  pelvic  girdle  are  j)aralyzed,  the  patients  become  absolutely  helpless, 
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and  thoir  condition  offers  a  .strange  eontrast  to  the  athletic  development 
of  the  body  which  may  be  simulated  by  the  pseudohypertrophy.  The 
muscles  of  the  face  almost  always  escape  in  pseudohypertrophy. 
Involvement  of  the  eye  movements  is  very  rare.  The  sphincters  in 
these,  as  in  all  other  forms  of  dystrophy,  remain  intact.  In  advanced 
cases  the  intelligence  sometimes  suffers  and  speech  is  disturbed. 

Pifferentinl  (iiatjnoftiit. — Muscular  dystrophy  must  l>e  differentiated 
from  the  spinal  form  of  muscular  atrophy  and  from  the  neurotic  form. 

Fig.  3K. 


MuMTular  <l>i>lropliy  Ipaeutlohypertrnphie  forml.    Hny  niiip  unil  a  half  yean  nl<l.    Murkol  tlnckfuiigt  of 

ilir  calf  muHclcw.    Pex  oi|Uinuj>;  imriwi*  nf  ihr  lev. 


Characteristic  features  of  muscular  dystrophy  are  the  failure  to  involve 
ihe  hands  and  forearm,  the  ab.sencc  of  fibrillary  twitching,  the  preser- 
vation of  the  patellar  reflexes  which  are  usually  normal,  and  the  presence 
of  p.se'U(iohyi)ertrophy.  From  syringomyelia,  a  di.sea.se  which  rarely 
needs  to  be  considered  in  children,  muscular  dystrophy  is  distinguished 
by  the  fact  that  the  hands  e.sca{)e  and  by  the  absence  of  .severe  sensory 
disturbances.  Rachitic  disturbances  of  the  gait,  congenital  dislocation 
of  the  hip,  beginning  spondylitis,  and  spinal  meningitis  may  be  con- 
founded with  dystrophy.  But  the  simple  precaution  of  bearing  these 
things  in  mind  wiW  enable  one  to  arrive  at  the  correct  diagnosis  after 

some  observation  of  the  case. 
IV— 11 
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D.  Bin.BAR  DISEASES 

In  thr>  discussion  of  congenital  ilisonscs  w«'  rrforrr-d  to  cnnditronn 
charactirizi'd  by  th*-  prex  uee  of  ocular  palsies  and,  more  rartl\ ,  of 
other  cranial  nerves,  and  in  accordance  with  the  autopsy  findings  of 
Heubner  we  ascribed  these  conditions  to  a  eong^tutal  aplasia  of  the 
nuclear  region.  Similar  palsies  of  cranial  nerves  may  atso  develop  in 
earliest  childhood,  due  nio.st  probably  to  here<fitary  or  familial  causes. 
Palsies  of  this  kind,  when  affertinj^  tin-  ornlnr  muscles,  were  described 
by  Mobius  among  the  eongenilal  conditions  and  his  description  of  the 
clinical  picture  of  infantile  nuclear  atrophy  was  made  to  include  these 
cases  also.  This  clasafication,  however,  was  ipven  up  by  later  authors 
(Kunn  and  especially  Peiitz).  According  to  these  authors  the  nuclei  of 
the  cranial  nerves  are  subject  to  ilu'  same  abiotir  processes  as  the  niotor 
cells  of  (he  f^pinal  rord.  and  in  that  ra<«o  certain  fornis-  of  ophthalmo- 
plegia and  bulbar  symptoms  entirely  analagous  to  spinal  muscular 
atrophy  may  develop,  which  ather  become  arrested  at  a  eertdn  stage 
or  have  a  tendency  to  progress  indefinitely.  We  have  autopsy  reports 
(Heubner  and  Naef)  which  confirm  the  existence  of  this  mediUlary 
form  of  cndofrenous  eraniHl  norve  palsies  and  which  definitely  prove 
the  occurrence  <tf  atrophy  of  the  c(irre5?pondiug  nuclei.  Chnically  als») 
we  ob.serve  intermediate  forms  In'tween  spinal  and  bulbar  diseases; 
thus,  spinal  palsies,  on  the  one  hand,  may  lead  to  bulbar  (fiseases  and 
on  the  other  hand,  cases  beginning  with  bulbar  symptoms  may  later 
develop  paralysis  of  the  skeletal  muscles. 

1.  InfnnlUr  proyresfire  hulhar  parnhfKi^  is  often  observed  in  brothers 
and  siiilerci.  The  first  .symptoms  usually  appear  late  (from  the  6th  to 
the  10th  year  of  life)  and  consist  in  disturbances  of  speech  and  degluti- 
tion, sluggishness  of  the  muscles  of  expression,  dribbling  of  saliva  and 
failure  of  the  lachrymal  secretion.  Later  on  atrophy  and  tremor  of  the 
tongue,  a  mask-lik<«  exi)re.'<sion  of  the  face,  paralysis  of  llu'  soft  palate, 
hoarsenos'^.  we;ikness  of  tbo  nni>cles  of  nin«firatioTi.  iirc^^ularity  of  the 
respiration  and  of  the  pulse  are  superaddetl,  and  the  ciiiid  usiially  dies. 
Occasionally  the  disease  remuns  stationary  for  some  time. 

2.  Progressive  ophthalmojilegia  affects  either  all  the  ocular  muscles 
or  only  individual  ones,  especially  the  levator  palpebrSB  superioris  and 
one  abducens.  The  inte  rnrtl  nui.scles  r)f  the  (  ye  rihvriy«  escape.  Coni- 
hin.'itions  with  pal.sies  of  other  cranial  mivi-.-  (faii-il'  are  not  rare. 
Tiie  ultimate  effect  of  these  dj.sturbanccs  of  the  ocular  muscles  is  per- 
manent interference  with  the  movements  of  the  eye,  but  life  is  not 
endangered. 

Although  these  disturbances,  which  are  due  to  a  nuclear  lesion, 

are  anfilf>f!fm«  thv  vpinnl  di.'^ea.scs.  if  may  possibly  V>e  justifiable  with 
Kunn  to  regard  disturbances  of  the  ocular  niuscles  occurring  early  and 
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associaled  with  changes  in  the  peripheral  eye  muscles  as  dystrophic 

pmci  sses.  The  subject  has  been  very  little  studied  and  further 
investigations  would  be  aceeptable. 

APPEWWX 

(a)  Pseudoparalytic  Myasthenia 

The  investigations  of  a  number  of  authors  in  recent  years  have  led 
to  the  recogmtion  aS  a  cttiucal  jncture,  the  pathology  of  which  is  still 
unknown,  but  wlueh  is  probably  to  be  included  among  the  endogenous 
diseases  (possibly  a  primary  muscular  affection). 

The  charartciistip  fpature  of  the  disease  is  a  woakiicss  of  the  l)u!- 
bar  muscles,  incluiiinj^  the  ocular  inusclcs,  manifefiting  ilM'lf  in  ^a«lual 
loss  of  function  and  particularly  in  greatly  (iimintshed  resistance  to 
fatigue.  Thus,  the  individual  may  be  able  to  close  the  eyes,  to  speak, 
or,  in  severe  cases,  to  swallow  once  or  twice;  but  he  is  unable  to  repeat 
the  acts  and  several  minutes  must  elapse  before  he  is  again  able  to  do  so. 
The  niuselpf'  of  the-  trunk,  extremity  and  back  of  fhr  nock  exhibit  a 
similar  iiohavior.  The  nuiscles  are  not  atropine  and  tiiere  are  no  re- 
actions of  degeneration;  but  irritation  with  the  faradic  current  in  a 
very  short  time  fails  to  produce  a  contraction,  and  a  short  period  of  rest 
is  required  before  the  contraction  again  takes  place  (myastheme  re- 
action). So  far  the  disea.se  has  been  observed  chiefly  in  young  indi- 
viduals, but  not  in  children.  Pathological  examination  of  the  nervous 
system  yields  absolutely  negative  resultts,  but  quite  recently  certain  in- 
constant changes  in  the  muscles  (celt  accumulations)  have  been  found 
which  are  difficult  to  interpret.  Curiously,  patients  with  tins  disease  are 
sometimes  the  .^subjects  of  other  grave  affections,  particularly  neoplasms 
in  the  nifdiastinu»n  fwitli  prisistcnt  fliyniu>).  vnppestin*;  the  possibility 
tliat  the  injury  to  tiie  muscles  may  be  due  to  ilic  act i mi  of  s(»me  morbid 
metabolic  products.  Hut  as,  on  the  otlier  liaiui,  iMuigeniial  disturbances 
are  sometimes  associated  with  myasthenia,  opinions  incline  to  the  theory 
of  a  congenital  defect  capable,  under  certain  conditions,  of  causing  the 
disease.  The  progno.'ds  is  very  grave  although  the  disease  may  become 
arrrsttMl  and  slunv  no  !ctidfMicy  to  progress  for  some  tinie  and  apparent 
iuiprovement  may  take  jiiace,  mf)st  of  the  cases  terminate  fatally  from 
dyspnoea,  the  entrance  of  food  into  the  windpipe,  asphy.via  or  inanition. 

(6)  Amaurt^ic  Family  Idiocy 

Amaurotic  family  idiocy  occupies  a  peculiar  position  among  the 
familial  cUseases.    The  hereditary  character  of  tl  r  di«(  a.se,  age  of  the 

I^afionf,  and  flif  symptomatology  are  .«o  o^iarncterifitic  as  to  distinguish 
it  from  most  other  disea-^f-  nccMrring  in  families  and  make  it  in  reality 
a  sharply  defined  nosologic  t  niiiy.    It  is  quite  true  that  our  knowledge 
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of  the  disease  is  still  oomparatively  recent,  and  for  that  reason  it  is  po»> 
nUe  that  we  do  not  prop^ly  appreciate  the  existence  of  atypical  forms. 

Amaurotic  family  idiocy  usually  attnrks  children  in  the  second 
half  of  the  first  year.  It  is  characd  iized  by  increasing  flacci(iity  of  the 
muscles,  idiory,  and  a  peculiar  tlKitigf  in  the  pvps;  is  associ-ited  witli 
couvulaions  and  spasma,  and  terminates  fatally  within  a  few  years. 
Since  Sadu  described  the  cfisease  for  the  firet  time,  in  1898,  about  ten 
cases  have  been  reported,  some  of  which  have  been  studied  poet  mortem. 
Tay  had  pre\iou.sly  called  attention  to  certain  symptoms  of  the  disease, 
which  at  Higier's  suggestion,  received  the  name  of  Tay-Sachs  disease. 

Amaurotic  family  idiocy  is  usually  observiil  in  .--rveral  children 
of  the  same  family,  although  a  number  of  isolated  casfs  have  iyeen 
described.  Of  64  eases  collected  by  Falkenhetm,  27  were  isolated  and 
the  remwning  37  occurred  in  memben  of  13  different  fanulies.  It  is  a 
remarkable  fact  that  the  disrasr  occurs  with  preponderating  frequency 
among  Jewi.sh  children,  particularly  among  the  childrr-ii  of  the  poor 
Polish  and  Russiuti  Jew.s.  The  preponderance  of  the  Jewish  element 
is  clearly  shown  by  the  fact  that  Falkenheim  found  only  four  out  of 
36  families  that  were  Christians.  Another  remarkable  fact  is  that  the 
disease  has  been  most  frequently  observed  among  poor  injmigrants 
in  North  .\nK>riea,  while  comparatively  few  observations  have  been 
made  in  the  minitrirM  fmm  which  these  people  emigrated  (so  fw  not  a 
single  case  has  l>een  re|><«itc<i  from  Vicuna). 

The  eharaeteristic  sympioms  are  as  follows:  In  a  normally  de- 
veloped child  arrest  or  impjurment  of  the  motor  function  is  noticed. 
The  chill)  is  unable  t(»  raise  its  head,  sitting  up  liecomes  impos-sible, 
there  (ic\clnp  flaccidity  and  loss  of  tnotion  in  the  extremities  and  j»s 
a  consftpience  llje  cIiiM  is  no  longer  able  to  walk  or  stand.  While  lhrs(' 
symptoms  may  be  attributed  to  rachitis,  a  change  in  the  mental  facul- 
ties which  develops  at  the  same  time  or  soon  afterwards  attracts  at- 
tention. The  child  forgets  how  to  laugh,  it  no  longer  speaks  to  its 
parents  and  ac(juaintances,  and  takes  no  interest  in  its  toys.  Intel- 
lectual impairment  inereases  rapidly,  .\pathy  persists  and  is  inter- 
rupted only  by  such  occasional  causes  as  hunger  or  the  evacuation  of 
urine  and  feces,  and  the  child  even  finds  some  difficulty  in  nursing 
from  the  bottle,  although  the  sense  of  taste  usually  remains  intact  even 
in  advanced  stages  of  disease  (the  cluld  refu.^8  tO  take  unsweetened 
milk).    Finally  (lie  jiictuie  nf  severe  eoinplcfc  idiocy  develupp. 

The  rapid  mental  decay  is  ihe  more  noticeable  to  the  parents 
because  indications  of  failing  vision  manifest  themselves  at  the  same 
time  or  soon  afterwards.  Ophthalmoscopic  examination  reveals  a  very 
peculiar,  sharply  cireumscribed,  pale  white  discoloration  of  the  macula 
lutea,  the  fovea  centralis  persisting  as  a  cherry-red  point  in  the  centre 
of  the  blind  spot.   This  condition  is  absolutely  peculiar  to  amaurotic 
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fftmily  idiocy.  True  atrophy  of  the  optic  nerve  is  also  noted  and  is 
rarely  preceded  by  neuritis.   Among  other  ocular  symptoms  present 

are  strabismus  and  nystagmus.  A  symptom  that  is  quite  common 
is  abnormal  sensitiveness  to  noises.  As  the  di-seaso  propjessps  the  flac- 
cid mu.«cular  paralypis,  which  is  not  accompanied  by  atrophy,  is 
rtjilarvd  hy  spasms  with  exaggeration  nf  the  reflexes.  Toward  the  end 
gentfral  convulsions  or  tonic  muscular  spasms  may  develop.  Death 
ensues  after  increaang  general  emaciation  from  marasmus  or  some 
intercurrent  disease  (pneumonia).  The  duration  of  the  disease  varies 
between  eighteen  months  and  two  years,  and  the  patients  do  not,  as 
a  rule,  live  to  hi-  more  than  two  or  three  years  old.  Remisaons  are 
rare  and  have  no  influence  on  the  ultimate  outcome. 

The  pathology  of  amaurotic  family  idiocy  consists  in  inide-spread 
degeneration  of  the  ganglion  cclLs  and  fibres  of  the  central  nervous 
system.  Inflammatory  changes  do  not  occur.  The  distribution  of  the 
degeuerative  process  is  not  always  the  same;  in  some  cases  the  cere- 
bral cortex,  in  others  the  medulla  oblongata  or  spinal  cord  are  chiefly 
affected.  Sachs'  original  theory  of  a  congenital  disturbance  in  the 
central  nervous  system,  as  well  as  tlie  theory  of  acqmred  inflammatory 
changes,  has  now  been  abandoned  by  most  authors  who  have  studied 
the  subject.  The  <iisfasc  represents  a  typical  abiotic  procesi?.  in  which 
the  primary  factor  is  the  cliange  in  the  gaiif;lioii  ct'lls.  while  the  degenera- 
tion of  the  nerve  iibres  is  a  secondary  condition.  In  the  same  way, 
the  ocular  changes  are  regiirded  as  a  degeneration  of  the  retinal  cells; 
the  fovea  centralis,  which  is  devoid  of  cells,  remains  intact,  ^th 
good  reason,  Schaffer  explains  amaurotic  family  idiocy  by  the  theory 
of  Edinger  that  the  tissues  of  the  normally  or  functionally  weak  nervous 
system  are  rapidly  used  up  and  insufficiently  replaced,  a  theory  which 
teD«!t  r>  thi.s  mysterious  disease  sonrewhat  n»ore  int(  Hi  foible. 

Tlu'  iliaf^iKJsis  is  not  difiirult  if  the  jxissiliility  of  the  tli.sease  is  borne 
in  mind.  Tlic  changes  in  the  macula  are  absolutely  positive,  and  all 
cases  reported  without  the  characteristic  ocular  findings  are  doubtful 
and  have  in  part  been  already  acknowledged  as  diagnostic  errors. 

The  disease  is  hopeless  and  no  known  treatment  is  of  any  avail. 
Fortunately  it  does  not  attack  all  the  children  in  the  unhappy  families 
ID  which  it  makes  its  appearance. 

Aniattrotic  iiltocy  prosctits  certain  noticeable  points  of  similarity 
loiufanlih'  spinal  riuiscuiar  atroithy.  Both  diseas^cs  occur  in  very  young 
children;  in  both  (lie  course  is  rapiilly  proi:rt\ssive;  in  boih  the  termi- 
nation is  absolutely  fatal;  both  present  sharply  defined  chnical  pictures 
such  as  are  seen  in  no  other  endogenous  disease.  If  amaurotic  idiocy 
is  a  typical  example  of  the  abiotic  processes  in  which  the  defect  of 
the  nervous  system  prevents  the  proj^r  renewal  of  nervous  material 
used  up  in  carrying  on  the  functions  of  the  body,  as  Edinger  assumes. 
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^anip  thin^  may  Ix?  true  of  infantile  muscular  atrophy.  In  the 
former,  iIr'  inorliid  prncp>i«;  nfFccfs  chirfly  fhc  cells  t>f  the  cerebellum, 
iu  the  latter  exclusively  tho!?e  of  the  .spinal  cord.  Froni  other  eudog- 
enouB  diaeaaes  botb  affections  are  distinguished  by  rafnd  exhattstion  of 
the  reaiBUng  power  of  the  nerve  elements. 

In  this  connection  mention  may  be  made  of  the  occurrence  of 
family  or  hrrcilif ary  diseases  of  the  optic  nerve  (Lehcrt.  Higii  r,  eXvy. 
In  these  eonditioiKs  tntlammatiua  and  atrophy  of  the  optic  nerve  occur 
and  may  lead  to  complete  blindness.  Other  changes  of  the  central 
nervous  system  are  not  observed  in  tlus  disease,  which  is  sometimes 
associated  with  deformities  of  the  skull  (i«teeple  skull).  The  disturb* 
ance  occurs  in  older  children  and  in  adolescents. 

(c)  Periodic  Parali/sis  oj  the  Krtn  tnities  (M ifopleffid) 

This  curious  disease  was  In-sl  described  by  Ilartwi^  in  is7}  and 
later  studied  by  Westphal,  Oppeaheim,  Goldtlani,  Taylor,  Mitchell 
Oddo  and  AucUbert,  Singer,  Schleonger,  Bussard,  Fuchs  and  Infeld. 
It  is  characterised  by  the  paroxysmal  occurrence  of  flacdd  paralysis 

or  weakness  of  the  ctitlre  mu.scular  .system,  involvinp  speech  and  degluti- 
tion: weakness  of  the  abdominal  muscles  nnt\  interference  with  drfcrn- 
Uon  and  urination.  The  reflexes  are  abolished;  the  electric  irrilabihty 
is  dimiiushcd.  Rarely  transient  spastic  phenomena  are  present.  The 
heart  also  is  sometimes  attacked,  while,  on  the  other  hand,  the  muscles 
of  the  eye,  face  uiid  diaphragm  usually  esea[>c.  The  attack  lasts  from 
n  few  liiuirs  fo  ihtce  (lays,  and  the  intrrval.'^  of  freedom  are  measured 
usually  by  days  or  weeks,  rarely  by  mniitlis.  Tlir  attnrk  is  often  ac- 
companied by  sweating.  Unusual  muscular  inactivity  (»r  overexertion 
api)ear  to  favor  the  occurrence  of  an  attack;  thus  many  of  the  patients 
have  their  attacks  after  certain  days  in  the  week  on  which  they  deviate 
from  their  usual  mode  of  hfe.  Buzzard  and  Singer  have  described  cases 
in  children.  The  i!itcn.<ity  of  the  attack-*  is  variable  and  usually  di- 
iiujiishes  as  tiuie  goes  ou.  No  autop.^ics  have  as  yet  been  jxriormed 
on  patients  of  tliis  kind  and  the  pathology  of  the  condition  is  still  in 
doubt.  Most  authorities  incline  to  the  theory  of  an  individual  pre< 
dispontion  to  autointoxication,  cN-idenced  by  occasional  finding  of 
acetone  and  renal  elements  in  the  urine,  the  occurrence  of  .sweating 
and  the  famrahle  influence  on  the  disease  said  to  be  effected  by  stimu- 
lating  diuresis  during  the  intervals  of  freedonu 

(d)  Myotonia  Congenita  f  rAom«en'«  dwease) 

In  1876  the  German  i)hysician,  Thomsen,  described  a  disease  which 
had  attacked  several  members  of  his  fanuly  and  which  is  characterised 
by  muscular  nudity  coming  on  at  the  beginning  of  an  intentional 
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movement.  Since  then  our  knowledge  of  this  affection  lias  been  in- 
creased and  conJirined  by  eontributions  from  numerous  authors,  Seelig- 
roiillcr,  Striimpell,  Westphal,  Mobius,  Bernhardt,  Eulenberg,  Schieff- 
erdecker,  Schultze  and  especially  Erb.  The  disease  is  in  most  cases 
congenital.  Even  in  tho^p  cases  in  which  symptoms  drvelnp  lato  there 
is  probably  a  congenital  predisposition,  cau^ug  the  appearance  of  mor- 
Ind  symptoms  after  severe  bodily  exertion.  The  disease  is  rarely  recog- 
nised in  early  childhood  (Friis)  and  usually  mamfests  itself  when  the 
boy  begins  to  recdve  instruction  in  gymnastics,  At  the  time  of  military 
r  '-.-ir-,.  ,>>-  ^omc  titnisual  bodily  exorfinn.  Hence  it  is  the  fate  of  these 
unforlunalf  siiffcnrs  of  myotonia  to  be  taken  at  hrst  for  maligners. 

Hereditary  predisposition  is  usually  very  marked.  Men  are  attacked 
more  frequently  than  women.  The  tendency  fio.m 
of  the  disease  to  occur  in  <fifferent  members  of 
the  same  family  is  shown  in  the  accompanying 
diagram  takrn  from  Erb.  The  proponderance 
of  the  male  sex,  however,  does  not  appear  from 
the  diagram. 

When  the  ifisease  is  fuUy  developed,  any 
rapid  movement,  setting  in  motion  muBcles  that 
have  been  at  rest,  is  accompanied  by  a  sudden 
stiffness,  which  forces  the  patient  to  persist  in 
the  apaiitic  position.  When  the  patient  shal^es 
han^  he  is  unable  to  let  go ;  when  he  suddenly 
talces  a  step  forward  the  feet  remain  rooted  to 
the  ground ;  when  he  opens  his  mouth  to  masti- 
cate  liis  food,  the  jaws  are  arrested  in  a  half- 
open  [josition.  Even  in  beginning  to  speak  and 
read  the  sluggishness  of  the  muscles  of  the 
tongue  and  eye  becomes  apparent.   After  an 

interval,  varying  from  several  seconds  to  a  half  minute  during  wluch 
the  muscles  remain  rigid  and  the  patient  makes  awkward  movements 

to  overro?Tie  the  rigi<lity.  the  nujscles  relax  nnd  tlic  desired  movement 
can  be  executed  without  further  trouble;  even  such  .sustained  muscular 
movements  as  dancing  can  be  performed  without  difhculty.  Cold, 
excitement,  and  the  sense  of  being  observed  appear  to  favor  the  oceur^ 
ence  of  the  muscular  tension.  PassiNr  movements  are  not,  as  a  rule 
intorferred  with.  The  nuisclcs  tin  in-elves  are  usually  well  developed 
and  the  patient  may  even  be  quite  athletic.  When  the  muscles  are 
examined  by  percussion,  a  peculiar  state  of  affairs  is  discovered.  The 
tapping  brings  out  a  localised  swelling,  sometimes  with  a  central  de- 
pression, which  persists  a  few  seconds  and  then  gradually  disappears 
(Erb's  myotonic  reaction).  Mild  faradic  irritation  induces  clonic  spasm 
of  the  muscles  which  persists  for  some  time  after  the  current  is  turned 
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off.  Galvanic  irritation  is  followed  by  sluggish  contraction  and  some- 
titnes  the  contraction  is  reversed  (reaction  of  degeneration).  Strong 
currents  may  induce  undulation  of  the  muscles.  There  are  no  other 
symptomi;.  Association  of  the  disease  with  psychic  affecdona,  epilepsy, 
and  muscular  atrophy  has  been  observed. 

This  very  characteristic  clinical  picture  is  observed  in  childreu 
and  even  in  infants  at  the  ttreast.  In  the  latter  Friis,  whose  attention 
was  called  to  the  disease  in  infants  by  its  presence  in  other  members 
of  the  family,  observed  frequent,  sighing  respiration,  inability  to  open 
the  eyes,  imnmhility  of  the  faro  when  the  cliild  began  to  cry,  and 
interference  with  tl)e  movements  of  the  legs  and  tingers.  InabiUty  to 
nurse  at  the  breast  is  also  mentioned  as  an  early  symptom  of  the  dsease. 
Friis'  case  <fid  not  show  the  myotonic  reaction,  although  the  muscles 
of  the  legs  were  hypertrophic. 

Tltf  prognosis  of  myotonia  is  nnfavorahlo  as  rej^ards  recovery, 
althouuli  fH  timds  of  remission  and  imjuovcincnt  may  \)v  observed, 
especially  m  advanced  age.  Itic  disease  causes  great  disabihty  in  the 
choice  of  an  occupation,  and  the  subjects  of  myotonia  are  more  exposed 
to  accident  because  of  thar  inability  to  make  a  sudden  movement  to 
save  themselves  at  the  right  time.  E.xamination  of  excii^ed  pieces  of 
muFplr  shows  a  .somewhat  (lotihtful  hypertrophy  of  the  muscle  fibrils 
and  the  presence  of  granules  in  the  sarcoplasm  (Schiefferdecker).  In 
one  case  that  was  examined  post  mortem  no  pathologic  changes  were 
found  in  the  nervous  system.  The  treatment  is  hopeless.  Internal 
medication,  particularly  with  organotherapeutic  products,  has  so  far 
proved  of  no  avail.  Gymnnstic  exercises,  massage,  and  warm  baths 
have  been  employed  with  doubtful  auccess. 

TREATMENT  OF  THE  ENDOGENOUS  DISEASES 

The  treatnu'tit  of  the  endo^.  i  .li>rases  is  not  very  !io|icful. 
The  inability  to  give  any  [)r()phylac-iic  advice  is  actually  deprt>sin£;. 
and  the  physician  has  to  look  on  houfhxf^ly  antl  see  one  child  after 
another  attacked  by  a  family  paralysis.  Even  Edinger's  cxhauiitive 
theory  has  but  a  limited  application  in  endogenous  diseases,  since  it 
appears  that  even  a  minimum  of  function  is  enough  to  exhaust  the 
imperfectly  developed  portions  of  the  central  nervous  system.  In 
infantile  spinal  mu-cular  atrophy  and  in  amaurotic  idiocy  treatnu-nt 
of  every  kind  is  absoluiely  useless.  In  other  family  affections  associated 
with  spasms  and  atrophy  advantage  may  be  taken  of  Edinger's  hypothe- 
sis to  the  extent  of  guarding  the  child,  as  well  as  its  brothers  and  sisters 
that  have  not  yet  been  attacked  by  thi  li  ease,  against  any  bodily 
overexertion,  particularly  by  forbidding  all  forms  of  athletic  exercise, 
including  gymnastics,  numntain  rlimbinf!  j\n<\  swimming.  It  is  better 
to  give  up  tlie  idea  of  keeping  liie  ciuid  "in  training"  by  constant  uae 
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of  tht»  alr(^;i(ly  (iaina^cit  muscles,  and  to  insist  at  once  on  the  use  of  a 
whcol-chair  or  otluT  vehicle  for  any  exteiuled  wulk.  Even  though  the 
prospect  of  a  cure  is  hopeless,  the  psychic  treatment  of  the  children 
ehouJd  not  hv  nogh-ctrd.  We  should  keep  up  the  hope  of  ultimate 
recovery  and  not  allow  them  to  suffer  from  the  loss  of  proper  schooling 
nor  cut  them  off  from  interrnurse  with  other  children. 

Elect  l  ie  treatment  in  many  cases  has  but  a  psyciiic  effect.  In 
dowly  progressing  muscular  atrophy,  however,  it  is  not  altogether  hope- 
less and  may  perhaps  bring  about  remission  or  even  local  improvement. 
The  labile  cathode  or  the  faradic  current  are  employed  on  the  paralyzed 
extremity  and  the  ^yniw  is  sul)jcctcd  to  stabile  ^alvatiization.  In  im- 
pending paralysis  of  the  inuscles  of  de^ilutition  an  attempt  should  lie 
made,  by  conducting  an  interrupted  galvanic  current  through  the  throat, 
to  induce  movements  of  deglutition  artifically.  In  myasthenia  dectric 
treatment  should  not  be  used. 

In  muscular  atrophy,  massage  and  gymnastic  exercise  are  to  be 
recommended;  greatest  stress  being  laid  on  passive  movements, 
Fr&nkers  exercises  for  the  treatment  of  ataxia  should  be  tried  in 
hereditary  ataxia  in  the  same  way  as  in  tabes  dorealis. 

Warm  baths  are  of  great  benefit,  especially  in  spastic  palsies,  and 
may  be  combined  with  light  massage.  It  is  a  well  known  fact  that 
spastic  rxtrriiiities  can  be  more  readily  moved  in  warm  water  than  in 
bed.  This  pheiiomeiioii  is  attributed  by  Leydeii  to  the  buoyancy  of 
water  and  comseciuent  diminution  of  the  action  of  gravity.  Hot  baths 
are  to  be  avoided. 

The  question  of  sending  these  patients  to  watering  places  depends 
on  the  rapidity  with  which  the  paralysis  progresses,  as  it  is  unwise  to 
run  the  risk  of  their  !)eeoming  helpless  arui  unable  to  tnove  while  away 
from  home.  Any  locality  with  plenty  of  wootU  may  In;  selected:  or 
we  may  advise  indifferent  thermal  and  saline  waters,  possibly  containing 
a  small  amount  of  carbon  dioxide.  Among  the  thermal  waters  may  be 
mentioned:  Johannesbad,  Xruhaus,  Romerbad,  Tuffer,  Teplits,  Vdslau 
(Austria),  Schlangenba<l,  \Vildba<l,  Warmbrunn  (Germany)  Ragaz, 
(SwitTierland) ;  the  temperature  of  the  spring  at  Gastein  is  somewhat 
too  high.  For  saline  baths  consult  the  chapter  ou  scrofulosi.s.  For 
«irbonated  baths  Nauheim,  Oeynhausen,  FVaosenbad  and  Soden  may 
be  considered. 

Hydrotherapeiitic  measares  with  cold  water  are  called  for  in  these 
diseases  only  in  th(  j>resenee  of  other  indications  such  as  insomnia, 
excitability,  depiea^ioa  and  the  like. 

In  comparison  with  these  physiologic  methods  of  treatment,  inleiiml 
medication  is  ol  very  minor  importance  in  the  endogenous  diseases. 
Experiments  with  organotherapeutic  products  such  as  muscle  suKstancc, 
thyroid  gland  and  thymus  have  so  far  proved  unsuccessful.  It  is  needless 
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to  say  that,  whcu  there  is  even  a  faint  hope  of  a  syphiUtie  etiology,  the 
iodides  and  Incliloride  of  mercury  must  be  prescribed.  As  the  disease  b 
usually  painless  in  the  beginning,  there  is  no  oecasion  for  any  further 
symptnmatic  treatnn  nt  Of  ponrse,  aft(>r  the  patient  has  Ik-cm  l>ed- 
ridden  for  some  time,  a  miinhcr  of  t  hciapeutie  measureg  are  calltd  for, 
which,  however,  do  not  belong  tlirectly  to  the  subject  of  neurology. 

SBCnONIIL 

HEREDITARY  SYPHILIS  OF  THE  NERVOl'S  SYSTEM 

Hereditary  syphilis  may  attack  any  portion  of  the  rentral  nervous 
system.  The  inorl)iri  syinptonis  may  firvrlop  in  the  foetus,  and  in  the 
early  years  of  life,  in  late  childhood  an<l  in  adolescence.  It  is  needless  to 
say  that  intra^uterine  changes  of  the  central  nervous  system  assume 
practical  importance  only  when  they  do  not  exclude  the  idabiHty  of 
the  fd  tus;  accordingly,  the  nieningttic,eneephalitic  and  myelitic  changes 
which  are  ol)serv(nI  in  still-horn  and  niaceratctl  fa-tuscs  iti  the  brain  and 
particularly  in  the  spinal  cord  iGasne,  Gangttano  and  a  few  unpublished 
reports)  may  be  dismissed  with  a  brief  mention.  It  is  possible  that  early 
syphilitic  changes  in  the  blood  vessels  may  lead  to  imperfect  develop- 
ment of  the  brain  ami  to  malformations  (II berg).  A  greater  interest 
attaches  to  the  varied  morbid  phenomena  which  make  their  appearance 
in  the  first  years  of  life  and  for  which  we  have  at  our  disposal  an  abun- 
dance of  pathological  material.  On  the  other  hand,  it  is  a  noteworthy 
fact  that  in  the  first  half  year  of  life,  when  the  various  manifestatioiiB  <^ 
hereditary  syphilis  are  most  marked,  disease  of  the  central  nervous  sys- 
tem is  quite  rare;  analogous  to  the  well-known  fact  that  organic  changes 
of  the  nervous  system  are  ustirdly  aliscnt  in  the  fieeondary  sta^'e  of 
syphilis  in  adults.  From  lln  loth  (o  tlu  14th  year  inherited  sy])hilis 
begins  to  manifest  itself  in  a  variety  of  clinical  conditions,  some  of  which 
are  quite  characteristic  and  the  accurate  study  of  which  during  child- 
hood— ^I  need  only  mention  tabes  and  progressive  paralysis — is  a  product 
of  recent  years.  The  recognition  of  these  manifestations  of  Fournier's  late 
hereditary  syphi!i>;  may  present  considerable  difficulty  whoi  the  patient 
is  no  longer  a  child.  Thus,  nervous  affections  of  a  hereditary  syphilitic 
character  have  been  observed  in  individuals  in  the  third  decade  x>f  life. 

Diseases  of  the  nervous  system  are  not  common  In  hereditary 
syphilis.  Heubner  gives  them  the  seventh  place  in  order  of  freqiienry 
among  the  organic  diseH:-(  s  .luc  lo  Inn  dilary  syphilis,  afTectionf^  of  tlie 
heart  and  Ijiood  v*>ssel«?.  many  of  which  are  closely  related  to  the  hi  rvous 
affections,  occupying  the  sixth  place.  According  to  Rumpf  nervous 
symptoms  appear  in  about  13  per  cent,  of  all  children  affected  with 
hereditary  syphilis. 

Pathology.— Hereditary  syphilis  E:i^•(■^  risr  to  a  variet}*  of  changes 
in  tlie  nervous  system,  depending  on  tiie  seat  of  the  lesion  and  the  nature 
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of  the  pathologic  processes  that  have  produced  th(>  injury.  In  the  mun, 
the  pathologic  findings  may  be  subdivided  into  the  following  groups: 

1.  Syphilitic  endarteritis  (Hcuhnrr)  oreurs  both  in  the  vefjppl's  at 
the  base  of  the  brain  ami  in  the  small  vessels  of  the  brain  and  spinal 
cord.  The  vessels  appear  thickened;  the  lumen  is  diminished,  the 
inner  coat  shows  deposits  and  tlie  perivascular  connective  tissue  is 
hypertroptuc ;  soim  timps  whole  segments  of  some  of  the  larger  vessels 
may  be  romplrtely  ol)iiterat(Ml  iThiari,  Dowse,  Kohls,  Heubner), 

2.  Dis(_'(:sr  iif  the  o)i!rr  arid  inner  coven'ru/.^  nf  the  central  nervous  sys^ 
tern  is  a  peculiarity  of  lierniitary  syphilis.  IiUiuimuaiioii  of  the  meninges 
(sometimes  of  a  h»morrhagic  character)  in  the  form  of  diffuse  and  basal 
meningitis  (Siemcrling,  Bottger,  Jurgcng,  Bechtcrew,  etc.),  or  as  a  chronic 
localised  process  with  gummatous  infiltration  and  thickening  of  the 
menin^ef!  ('especially  the  pia)  is  found  not  infrecjuently  both  in  the 
brain  and  in  the  spinal  cord.  In  the  same  way  the  ependyma  of  the 
ventricles  and  the  covering  of  the  chorioid  plexus  may  be  attacked  by 
a  chronic  granulating  inflammation  (Sandos),  which  produces  an  accu- 
mulation of  fluid  within  the  ventricles  in  the  form  of  hydrocephalus. 

3.  EnceplinlnniaJdcin ,  fnctplKiIilis.  parf icularly  of  tlir  ccri'liral  linni- 
spheres.  and  mych'tts  occur  as  the  result  cithi'r  of  the  ciulartrrit is  or  of 
the  inflammation  of  the  meninges,  and  may  lead  to  the  production  of 
adhesion  between  the  meninges  and  the  nerve  substance  (meningo- 
encephalitis), vascular  neoplasms,  proliferation  of  neurogliar  tissue  or 
degeneration  of  nerve  Sbna  and  cells. 

1.  Tsnlated  ijnmmntn  r>vf\\x  both  in  the  cerebrum  frnopfl  and  in 
the  spinal  curd,  hut  are  not  frequent.  On  the  other  hand,  gummatous 
infiltration  of  the  meninges,  of  the  nervous  tissues  and  of  the  cranial 
nerves  is  not  rare. 

5.  In  syphilitic  afFcctions  of  long  standing,  circumscribed  or  diffuse 
sclerotic  processes  often  develop  in  the  c<'ntral  nervous  system.  The 
diseased  portions  of  the  cerebrum  become  firmer  than  normal,  the  con- 
volutions diminish  in  size  and  may  undergo  pronounced  atrophy 
(Becbterew,  Buss,  Shukowski,  Bullen,  Jacobson,  Moncorvo  and  others). 

G.  Apopleetie  eenbral  hcemorrhage  is  rare  (Nonne). 

7.  In  the  peripkeral nervous  system,  affections  due  to  hereditary  syph- 
are  rilativcly  rnro;  th*'  nerves  at  the  base  of  the  brain  may  exhibit 

gummatous  itiiiltraiion,  ilegeiieration  and  atrophy.  Multiple  neuritis  has 
never  been  positively  demonstrated  post  moru  ui  In  herLdilary  syphilis. 

8.  Finally,  it  is  believed  that  parental  syj>hilis  may  produce  uni- 
ver^al  de^meration  of  the  central  nervous  system  without  any  well 
define<l  pathological  findings,  a  degeneration  which  manifests  itself  in 
a  variety  of  diseases  known  as  pnrnifyphililic  nffir'inn.s. 

These  pathological  changes  in  the  central  nervous  systeui  are  usually 
comlnncd  in  a  variety  of  ways — a  peculiarity  of  diseases  of  the  central 
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nervous  systrm  dur  to  homlitary  pyphilis.  Clinically  this  same  tendency 
manifest.-^  itx  lf  in  tin*  production  of  a  prrat  vnriety  of  clinical  pictures, 
second  only  in  lhat  respect  to  ihc  ciHldm  iidus  diseaiies.  Affections  of 
the  central  nervous  system  due  to  hereditary  syphilis  often  extend  over 
many  years  and  their  clinical  manifestationB  during  this  time  may  be 
subject  to  great  change. 

Accordingly  no  attempt  will  he  made  in  the  following  presentation 
to  give  a  coniplfte  picture  of  hereditary  syphilis  in  the  cfntral  nervous 
system,  and  only  the  most  frequent  syniptoms  and  njost  important 
clinical  conditions  will  be  discussetl. 

SYMPTOMS  OF  SYPHILIS  OF  THK  CKNTRAL  NKKVOI  S  SYSTEM 

1.  CnriruLKiflmt,  Epilepsy.— Voiixuii^ious  are  fnrjucnl  as  con- 
comitant .Hvuiptoms  in  c<Tel)ral  process<'s  due  to  hereditary  syphilis. 
They  may  usher  in  the  cerebral  disease,  they  may  occur  as  secondary 
symptoms  in  severe  affections  involving  the  brain,  or  represent  the  termi- 
nal stage  in  a  protracted  illness,  and  quite  often  the  direct  cause  of  death 
in  children  who  are  the  subjects  of  hereditary  syphilis.  (Occasionally  they 
Ix'gin  as  unilateral  convulsions.  Cortical  or  Jacksonian  epilepsy  is 
(juite  chai'acteristic  of  syphilitic  diseases  of  the  braiu.  Sometimes  the 
motor  spasm  is  preceded  by  sensory  {phenomena,  formication  or  the 
sensation  as  if  the  part  were  going  to  sleep;  in  rare  cases  the  attack  Is 
limited  to  manifestations  of  this  kind  (sensory  Jaeksmiaa  epilepsy^ 
The  affected  («xtremities  sometimes  become  temporarily  fir  jiermanr  ntly 
paralyzed.  Attacks  of  cortical  epilepsy  may  go  on  to  general  convulsions. 
Cortical  epilepsy  is  due  to  disease  of  circuniscribed  portions  of  the  cortex 
or  of  the  meninges,  such  as  often  develops  in  hereditary  syphilis;  if  the 
disease  progresses  and  additional  portions  of  the  brain  become  involved, 
other  cerebral  symptoms  are  superadded.  Jacksonian  epilepsy  therefore 
visually  represents  itutpIv  one  stage  in  the  course  of  some  severe  cerebral 
Icbiun  (Soilmaun,  Kowaiewsky,  I«'ischl,  etc.).  Recurring  convulsions  like 
those  whieh  charafCterise  genuine  epilei)sy  not  infrequently  oceur  in 
hereditary  syphllb.  In  an  institution  for  the  treatment  of  epileptics 
Brats  found  that  a  per  cent,  of  the  400  young  inmates  were  the  subjects 
of  h<'redit«\ry  ^yi'liilis.  Although,  as  a  rule,  epiilrpsy  <lnc  tt»  hereditary 
syphilis  is  accompanied  iiy  other  cerebri!  syniptonih  .such  as  disturbances 
of  speech,  tremors,  rapidly  progressing  idiocy;  apparently  uncompli- 
cated cases  of  eitilepsy  have  also  been  observed  in  which  a  correct 
diagnosis  was  arrived  at  only  as  the  result  of  treatment  with  potassium 
iodide  (Foumier).  Many  otherwise  ty|)ieal  cases  of  geniune  epilepsy 
arc  regarded  ns  parasyphilitic  affections. 

2.  Headache  is  quite  common,  particularly  in  the  later  stages  of 
syphilis.  It  may  be  the  only  symptom  observed  for  a  long  time  and 
sometimes  assumes  the  character  of  hemicrania  (Foumier,  v.  Halban). 
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3.  ImbeeUity  going  on  to  comj^ete  idiocy  is  quite  common  in 
cMldren  who  are  the  subjeets  of  hereditary  syphilis.  It  may  be  con- 
genital  or  dcvdop  gradually.    'VMiilc  in  rare  cases  idiocy  may  be  the 

only  .symptom  ("para-^yphilitic"  rliscaso),  it  is  more  frcpiontly 
as.sociated  with  other  syphilitic  syinptoms,  sucli  us  pupillary  rigidity, 
convulsions  and  palsies,  presenting  cither  the  picture  of  progressive 
paralysis  (sec  below)  or  of  a  complicated  brdn  syphilis.  In  children  a 
disease  which  is  accompanied  by  acquired  progressive  dementia  should 
always  arouse  suspicion  of  syphilis. 

4.  Pupillary  Tifjididj. — T/Oss  of  pupillary  reaction  anfl  particularly 
Itws  of  reaction  to  light  while  that  to  convergence  '\&  preserved  (Aigyll- 
Robertson  pupil)  is  very  characteristic  of  all  forms  of  syphilitic  processes 
andf  barring  rare  cases  of  brain  tumor  and  total  blindness,  practically 
always  justifies  tin  diagnosis  of  syphilis.  In  doubtful  crrcbrul  processes 
occurring  in  childhood  t!ii>  symptom  decides  in  favor  of  syphilis.  A  sub- 
ject of  hereditary  sypliilis  tuay  for  years  |)r('sciit  pupillary  rigidity  as  the 
only  symptom  of  the  prodromal  stage  of  tabes  or  paralysis. 

5.  Octi/ar  pa/sies — rarely  of  single  muscles  and  then  only  tem- 
porarily—occur in  the  course  of  cerebral  diseases  due  to  hereditary 
syphin.s  cither  as  focal  or  as  basal  symptoms.  0()tic  neuritis,  choked 
disc.  atroj)hy  of  the  optic  nerve  and  a  chorioretinitis  which  is  rharnc- 
teristic  of  syphilis  ahso  occur.  Strabismus  and  nystagmus  are  frequently 
observed. 

0.  Po/nteA  o/  fUher  cranial  nerves,  especially  of  the  facial,  are  also 

quit  I  (ommon. 

7.  SiH-ech  ih'ahirbancrs  at  every  variety,  sur-h  as  fly-:ii  i  lu  la,  litady- 
lalia,  aphn^'ifl  nm!  r>ymptoms  of  diininishf  l  tnrntnlity  are  quite  fre- 
quently observed  in  hereditary  syphilis  of  the  central  nervous  system. 

8.  In  the  exiremiiiev  children  suffering  from  hereditary  syphilis 
exhibit  a  great  variety  of  symptoms.  Palsies  of  a  spastic  character 
occur  in  the  form  of  henii[)l<  <;ia,  paraplegia  and  diplegia.  A  monoplegia 
of  central  origin,  particularly  when  Involving  the  arm.  h  «Mspirious  of 
syphilis  (and  brain  tumor).  Athetosis,  tremor  and  ataxia  are  often 
associated  with  the  paralysis. 

9.  Sensory  disturbances  are  rare,  and  if  the  intelligence  is  preserved, 
the  sphineti  rs  of  the  bladder  and  rectum  usually  escape. 

10.  The  deep  reflexes  in  the  extr<>mities  arc  frequently  exaggerated. 
Occnsinnnlly  ftabrs'i  thov  may  be  diminished. 

The  above  symptoms  have  a  tendency  to  combine  in  various  ways 
and  to  form  more  or  less  sharply  circumscribed  clinical  pictures  from 
which  it  is  sometimes  possible  to  infer  the  existence  of  certain  definite 
pathologic  changes. 

.1.  Xfeninqific  Ajjirt innx. — Hereditary  syphilis  may  produce  the 
picture  of  acute  and  chronic  meningitis.    Acute  meuingitis  in  rare  cases 
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develops  with  symptoms  similar  to  those  observed  in  tuberculous  men- 
in^tis;  in  faet  it  has  bappened  that  s  case  diagnosed  as  tubereulotis 
meningitis  and  given  up  by  several  pliysieians  has  recovered  under 

treatment  with  potassium  iodide  given  as  ala.st  n'sort,  the  effeet  of  treat- 
ment affnrfHiip  the  first  indiention  of  the  true  <li:iiarter  of  thf  <li,«f>n5e 
(Fournier,  personal  olxservation).  Most  pn)lt:il)l\  we  huve  to  deal  in 
such  cases  with  an  uncomplicated  serous  meningitis,  which  has  been 
occasionally  demonstrated  post  mortem  as  an  accompaniment  of  syphi- 
litic changes  in  the  brain  (Caro.  Gowers).  Chronic  meningitis  of  the 
base  of  the  brain  i>ro<luees  rigidity  of  the  neck  (opisthotonos  in  the 
meninsritis  of  the  posUTinr  fnssa  of  the  sktilH.  ocular  pnl^i('><,  rtc  Local- 
ized meningitis  of  the  convex  surfaee.N  of  the  cerebrum,  which  is  almost 
always  associated  with  encephalitis,  leads  to  Jacksonian  epilepsy  and 
paralysis.  Htemorrhagic  pachymeningitis  may  run  a  course  similar  to 
that  of  hydrocephalus. 

R.  Hydrorfphnhis;. — That  simple  iinromplicated  hydrocephalus 
may  develop  after  l)irth  on  a  foundation  of  hereditary  syphilis  is  an 
indubitable  fact  (Eisner.  Heller,  Fruinsholz,  Hoeh.xiuger,  and  many 
Others).  On  the  other  hand,  the  relation  existing  between  congenital 
hydrocephaltts  and  hereditary  syphilis  is  less  clear.  It  has  been  attributed 
to  intra-uterin(>  disease  of  the  blood  vessels  or  to  a  parasyphilitic  pre> 
dii^position,  the  latter  «uppo!<itioM  finding  snpj>ort  in  the  afssociation  of 
congeiutal  hytlroce|»lmlus  with  other  malformations  in  children  suffering 
from  hereditary  syphilis  (Katzenstein)  (see  congenital  hydrocephalus). 
Acquired  hydrocephalus  when  due  to  hereditary  syphilis  usually  makes 
its  appearance  in  the  first  year,  particularly  during  the  first  MX  months 
of  the  infant's  life.  The  symptoms  are  extremely  variable.  In  many 
cases,  the  only  symptoms  are  enlargement  of  the  skull  and  bulging 
of  the  foiit  iru'lle.  The  intelligence  is  not  necessarily  impaired.  In  other 
cases  hydrocephalus  begins  like  a  meningitis  wKh  symptoms  of  brain 
Irritation  such  as  restlessness,  Insomnia,  vomiting,  rigidity  of  the  neck 
and  convulsions,  and  quite  frequently  leaves  a  permanent  rigidity  with 
contraeture.s  of  the  extremities  and  marked  r\n«rt.'('ration  of  the  rf  flexc«. 
As  a  rule,  there  is  imbecility  m  idiocy.  Enlargement  of  the  skull  in  all 
these  cases  is  very  marked  and  may  attain  extreme  degrees  (o(>.5  cm. 
Hociisinger);  but  on  the  whole  acquired  syphilitic  hydrocephalus  does 
not  produce  an  extreme  dilatation  of  the*skull  so  frecpiently  as  the  con- 
genital form.  When  the  enlargement  is  very  great,  the  ehild  is  unable 
to  raiso  the  head.  The  eyes  often  exhibit  the  pernliar  positions  already 
dcseribed  in  connection  with  congenital  hydroce[)halus.  The  remaining 
symptoms  that  have  been  described  in  connection  with  congenital 
hydrocephalus  may  also  be  present  in  the  acquired  form. 

The  course  of  syphilitic  hydrocc  phalus  is  subject  to  many  varia- 
tions. In  rare  eases  the  meningeal  symptoms  undergo  acute  exaeerbar 
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tion  and  the  ilisrase  torminates  sudtlenly  in  death  (Fruinsholz) ;  or  the 
course  may  hv  f^ubacute,  extending  ovrr  Rpveral  months,  and  ultimately 
ending  in  diaih  (d'Astros).  Now  that  the  etiolugic  relation  between 
hereditary  syphilis  and  hydrocephalus  has  become  better  known  more 
cases  are  cured,  or  at  least  arrested  by  antiayphilitic  treatment  (cases 
of  Hochsioger,  Heller,  Neumann,  Imraerwol  and  others).  Unfortunuli  ly 
the  cure  is  not  always  permanent,  and  ii  fresh  nttnfk  of  hydrocephalus 
or  other  si^ns  of  brain  syphilis  ofti  ii  develop  after  an  interval  of 
several  months.  Fiuaiiy,  hydrocephulus  in  many  cases  causes  a 
permanent  condition  characterised  by  general  convulsions  and  im* 
becility  which  leaves  the  children  in  ill  health  or  at  least  very  much 
underdeveloped. 

C.  Cerrhra!  Infaiiliie  Palsy. — The  various  clinical  pictures  of 
cerebral  infantile  palsy  very  frequently  rest  on  a  foundation  of  heredi- 
tary syphilis.  I  have  personally  known  cases  of  this  kind  presenting 
hemiplegia,  paraplegic  rigidity  and  athetosis  and  Konig,  who  was  at 
first  inclined  to  doubt  the  influence  of  hereditary  syphilb  in  the  produc* 
tion  of  riTclxal  infantile  palsy  was  able  to  demonstrate  its  presenee  in 
seven  percent,  of  his  ra.'^es.  General  rigidity,  notcfl  soon  after  hirth  an<l 
attributed  to  injuries  liuring  labor,  is  also  observed  in  children  affected 
with  hereditary  syphilis  (Roily,  Visioli,  Gilles  de  la  Toorette  and 
others).  These  palsies  are  usually  associated  with  idiocy,  epilepsy,  and 
sometimes  pupillary  lif^idity.  These  forms  of  cerebral  infantile  palsy, 
which  rest  on  a  foundation  of  hereditary  sypliilis,  should  be  differen- 
tiated from  cerebral  infantile  palsy  proper  becau.se,  as  we  shall  see,  the 
latter  is  equivalent  to  a  healing  process  within  the  brain,  whereas  those 
forms  of  cerebral  palsy  which  rest  on  a  syphilitic  basis  may  at  any  time 
undergo  a  r  !i  inge,  and  usually  a  change  for  the  worse. 

D.  Brain  Tumor. — The  symptoms  of  brain  tuninr  are  sometimes 
produced  }»y  hereditary  syphilis  in  the  form  of  gumma  or  encephalo- 
malacia  ^.Cnopf;  case  of  my  own  in  a  syphilitic  boy  presenting  distinct 
symptoms  of  a  pontine  tumor).  Antisyphilitie  treatment  is  not 
always  followed  by  favorable  results;  both  idiocy  and  death  have 
been  observed. 

E.  Multiple  Sclern.sCs. — ^The  familiar  syrn|)t<>m-eo(npl<'X  of  multifile 
sclerosis— scanning  speech,  intention  tremor,  nyslHgiims,  disturbance  of 
gait  and  mental  deficiency — allliough  not  characteristic  in  childhood,  is 
not  infrequently  due  to  hercrlitary  syphilis.  In  such  cases  wc  may 
assume  a  multiple  focal  encephalomyelitis  or  a  diffuse  sclerosis 
(Bechterew). 

F.  Tnhfi.s  /)or.sfl/i,s  and  Progress pttrnh/sis.  — Hy  including 
tabes  and  paralysis  in  the  chapter  un  disca^sea  of  the  central  nervous 
system  due  to  hereditary  syphilis  wc  wish  to  emphaMixo  the  fact  that, 
so  far  as  the  pediatrist  is  concerned,  there  is  practically  no  doubt  of  the 
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ettologic  relationship  between  syphilis  and  this  condition.  This  is  clearly 
proven  by  atatisties.  M&rburg  was  able  to  demonstrate  the  presence 
of  syphilis  in  26  out  of  34  juvenile  tabetics;  Alshetmer  found  positive,  or 
very  suggestive  signs  of  syphilis  in  70  per  cent,  of  4  i  jiiv<  nili  paralytics, 
and  these  fiiriires  assiimo  <rreat<T  sifrnificance  from  the  fact  that  Itirschl, 
on  (juestioning  patient,--  uiih  trrtiary  syphilis  in  n  s*y[>liiliti<'  ward, 
oOlaiued  a  history  of  a  former  attack  of  sypiiilis  in  only  oi  per  cent. 
A  still  more  trenchant  argument  is  found  in  the  fact  that  progressive 
paralysis  and  tabes  have  never  been  observed  in  any  child  in  which  syphilis 
could  be  positively  excluded  after  careful  observation  from  the  first  day 
of  life.  I'rom  this  standpoint  the  frecjuent  a-^socisitifin  in  childhood  of 
two  diseases  which  in  themselves  are  not  frequent — hrreditary  syphilis 
on  the  one  hand  and  tabes  or  paralysis  on  the  other — must  be  regarded 
as  something;  more  than  a  coincidence  and  the  cases,  by  no  means 
rare,  in  wliirli  ilic  first  sijins  of  hrretlitary  syphilis  and  the  initial 
symptoms  of  tabes  or  paralysis  h!iv(>  iM'cn  i!r  ninn4rat( d  in  the  same 
individiud  when  un«lcr  continuous  obscrx  aiion  i  1  Im  lisintjor)  must 
be  regarded  as  positive  proof  of  a  causal  nlatiimship  which  is  indu> 
bitably  constant.  At  all  events  the  conditions  found  in  childhood 
are  of  considerable  importance  in  helping  to  decide  this  question  in 
adult«  (K.  Mendel). 

When  it  is  rentembered  that  in  the  adult  from  !  '»  to  'if)  yonrs  usually 
elapse  between  the  sypliilitic  infectiou  and  the  tirst  signs  of  the  above- 
mentioned  nervous  affections,  there  is  nothing  surpriaiug  in  the  fact 
that  in  the  child  these  lUscasen  do  not  brgin  to  dovt«top  until  the  end 
of  childhood,  so  that  tin  fn-t  nlaious  signs  are  often  oliserved  during 
puberty.  On  the  other  hand,  there  is  ji  t(>ndency  to  n  shortening  of  the 
interval  in  elnldren,  and  paralv^is  espeeially  is  nften  >ie«>ii  fully  devel- 
upcd  in  children  of  ten  to  twelve  years  of  age.  Tin  iiu  idence  of  tabes  or 
paralysis  is  the  same  in  boys  and  girls  (Marburg  gives  the  proportion 
of  girls  to  boys  as  4:3;  AUheimer  for  paralysis  as  1:1).  This  again  is 
in  accord  with  the  theory  of  hen  diiy.  whereas  in  adults,  owing  to  the 
iireater  frequency  of  syphilitic  infection  in  men,  the  nimdier  of  male 
label ies  and  |)aralytic8  is  greater  then  the  number  of  females  afflicted 
with  these  diseases. 

Tabes  and  paralysis  present  characteristic  forms  in  childhood  and 
usually  occur  separately.  There  are  cases,  however,  which,  as  in  the 
adult,  present  common  symptoms  of  the  two  diseases  and  which  may 
be  designated  ta!)o-j)aralysis.  Many  cases  that  would  now  \n'  regarded 
a»  cases  of  |)araiysis  or  tabes  were  formerly  dc«cribetl  m  fornw  of  cerebro- 
spinal sy])hilis,  which  somewhat  complicates  the  task  of  sifting  the 
material. 

[a)  Tabex  Dorsalis.  -Thv  runnber  of  cases  of  this  disea.se  .so  far 
described  is  not  large  (Marburg  has  collected  34  eases).   This  is  due 
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partly  to  the  comparative  rarity  of  the  affection  and  partly  to  the 
difficulty  of  making  the  diagnosis,  chirHy  because  the  disturbance  of 
the  fiait.  which  is  such  a  prominent  r^yiiiptnni  in  adults,  i.s  rare  in  the 
juvenile  form.  Among  the  cardinal  :?yiiiptoins  in  tabes  failure  of  the 
pupil  to  react  to  light  is  very  frequent,  there  being  no  differenee  in  that 
respect  between  the  infantile  and  the  adult  forms.  Inequality  of  the 
pupils  is  common.  The  patellar  reflex  is  usually  abolished,  but  this 
symptom  is  not  rnnsfant  as  in  aduUs.  Swaying  when  the  evf^s  are 
closed  is  rarer  in  juvenile  tahr?  tlian  in  the  adult  fnrm.  Ataxia  and  (hs- 
turbances  of  the  gait  are  much  less  marke(i  and  are  observed  only  iu  a 
snwll  minority  of  the  cases  of  infantile  tabes.  On  the  other  hand,  genuine 
atrophy  of  the  optic  nerve,  incontinence  of  urine — first  in  the  form  of 
nocturnal  enuresis — patches  of  anaesthesia  on  the  trunk  and  lancinating 
pains  in  the  legs  arc  not  rare  in  childrr  n.  Gastric  crises,  neuralgiai*, 
hemicrania  and  troj)hic  changes  (arthropathie.s,  mal  peri'uiant )  have  also 
been  observed  both  as  prodromal  phenomena  and  as  symptoms  of  the 
disease  when  fully  established. 

The  onset  of  infantile  tabes,  as  may  In  inferred  from  the  symptoms 
descii!)-  d,  is  even  more  indefinite  than  in  adults.  The  patients  are 
hardly  inconvenienced  by  the  inittal  symptom??:  lancinating  pain!<  are 
interpreted  sl&  rheumatism,  atrophy  of  the  optic  nerve  as  beginning 
myopia  and  the  incontinence  of  urine  as  enureas.  Only  when  some 
more  striking  symptom  such  as  headache  or  increasing  visual  disturb^ 
ances  devdops,  a  physician  is  consulted,  and  the  history  and  physical 
examination  reveal  a  tabes  of  long  standing.  The  course  is  extrmifly 
tedious  and  may  extend  over  several  decades.  As  the  first  visible  signs 
usually  develop  during  the  latter  part  of  childhood  (in  exceptional 
cases  between  the  fifth  and  sixth  years,  Dytly^^ki,  Idelsohn  and  v.  Rad), 
tal>e8  due  to  hereditary  syphilis  usually  runs  its  manifest  course  after 
the  age  of  childhoo<l.  80  far  as  I  know,  there  are  as  yet  no  post-mortem 
reports  of  juvrnilr  tabes  ^quitr  nn  rntly  Kn^ti  r  il<  scribed  a  case  with 
changes  in  the  pos'Uiior  columns),  ireatinent  with  the  iodides  and 
bichloride  of  mercury  is  followed  by  no  better  results  than  in  the 
adult  form. 

(h)  Progressive  Paralysis, — Our  knowledge  of  juol:! i  ssive  paralysis 
in  cliiMhiKiil  Ixiiii,'  of  less  recent  date  than  our  knowl(>dgc  of  tabe.s, 
tiie  iiutiilx  r  nf  cases  is  correspnitdin'j'ly  greater.  In  l-"*iOS  Tliirv  vn]- 
iected  (»U  cases,  and  since  then  a  considerable  number  of  additional 
cases  have  been  contributed  to  the  literature.  I  myself  have  had  the 
opportunity  of  seeing  from  6  to  8  eases  of  this  disease. 

Progre?isive  paralysis  usually  begins  between  the  12th  and  lOth 
years  lifr,  the  Inwpst  limit  being  about  S  (or.  according  to  Zappert, 
five  years),  the  upper  limit  twenty  years.     Patients  in  whom  the  disease 

makes  its  appearance  toward  the  end  of  childhood  or  even  later  very 
IV~-13 
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froquontly  exhibit  an  infantilf  habit  and  delayed  puberty,  as  ia 
80  often  ohserved  in  ca!*«'!*  of  hi  irditary  syphilis. 

The  symptoms  of  the  dis('a>f  an-  partly  psychie  and  partly  somatic. 
Dementia,  which  is  of  sudden  onset,  occupies  tlte  most  prominent 
place  in  tlie  picture.  In  contradistinction  to  progressive  paralysis  in 
adults,  the  mental  disturbance  in  children  manifests  itself  in  steadily 
increasing  mental  decay  witlinut  fixed  ideai^  or  hallucinations.  The 
children  become  apathetic,  lose  interest  in  their  surroundings  and  in 
their  toys,  become  undemonstrative  and  give  no  sign  of  afTection  for 
their  parents,  forget  all  they  had  learned  either  in  school  or  at  a  simple 
trade,  are  sluggish  in  their  movements  and,  when  left  to  then»Ml\ <•>. 
idle  their  iinic  nvrny  aiitilrssly,  taking'  up  and  looking  at  any  object  that 
comes  in  their  reach  without  betia\ini:  any  knowledge  of  its  proper 
use.  They  are  subject  to  occasional  outiireaks  c»f  pa«ision,  crying  fits, 
uncontrollable  rage,  with  or  without  adequate  reason;  but  these  at> 
tacks  never  degenerate  into  mania.  Such  children  are  never  seen  to 
indulge  in  hearty  laughter. 

These  psychic  changes  are  accompanied  by  disturbances  of  speech. 
Ijetters  and  syllables  are  confused;  there  is  bradylalia,  babbling  speech 
(lallatio);  the  child's  vocabulary  rapidly  diminishes,  and  finally  it 
ceases  to  talk  altogether  and  its  utterances  are  limited  to  a  few  almost 
unintelligible  words. 

Alonp  with  these  marked  psychic  disturbances  certain  somatic 
symptoms  arc  observed.  Thf<  faro  brfnine**  expressionless  and  the  child 
develops  a  tendency  to  indulge  in  sucking  and  chewing  movement*, 
humming  and  puckering  the  lips.  Tremor  of  the  lips  and  tongue  is  often 
observed.  Pupillary  rigidity  is  usually  present  early  in  the  disease. 
The  patellar  reflexes  are  almost  never  absent  and  frequently  exagger- 
ated: paralysis  of  the  rxtrcmities  is  never  observed,  at  least  during 
the  initial  i)eriod  of  the  disease. 

A  special  peculiarity  of  infantile  paralysis  is  the  early  occurrence 
of  paralytic  attacks.  These  manifest  themselves  in  the  sudden  onset 
of  vertigo  and  toes  of  the  power  of  speech,  temporary  unconsciousness, 
paroxysmal  headache  and  epileptiform  seizures.  In  rare  cases  the 
paralytic  attack  is  preeedei!  b\'  h(  inirrnrna,  ]virnly«iH  of  the  extrcmttics 
and  |)tusis.  All  the  above-dtscribcd  syinptoins  may  be  regarded  as 
the  initial  indications  of  {progressive  paralysis  and  sometimes  persbt 
from  1  to  2  years  without  exhibiting  any  change  or,  at  most,  a  slow 
progressiveness.  Gradually  the  somatic  symptoms  become  more  pro* 
nounced.  The  patients  exhibit  tremor  and  intention  tremor  and  con- 
tractions of  the  extrcniitit's ;  they  lose  thf  ]>owrr  of  walkint',  Ix  (  i*tne 
bedri<lden  ami  rapidly  emaciate.  The  terminal  stage  is  often  marked 
by  bedsores  and  consequent  fever.  The  patient  finally  die**  of  general 
sepsis,  pneumonia,  or  in  a  paralytic  attack.  Remissions  such  as  are  so 
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frequently  obstrveil  in  the  paralysis  of  adults  are  very  rare  in  the  juve- 
mle  form.  The  duration  oi  the  disease  according  to  Hirschl  and  Thiry 
IB  3}  years,  according  to  Alsheimer  4^  years,  or  in  other  words  longer 
than  in  adults,  in  whom  the  average  duration  is  two  year*. 

Tabetic  symptdTirj.  rsixcKilly  atrophy  of  thr  n[>tic  nerve.  fil><encp 
of  thr  patellar  reliex  and  lancinating  paiii>.  may  Ix  superadded  to 
those  of  progressive  paralysis.  According  to  Alzheimer  cases  of  thia 
Und  have  a  long(  r  duration  tlian  cases  of  simple  paralysis. 

Numerous  oljacrvations  have  been  made  on  the  pathology  of  pro- 
gressive paralysb  (Alzheimer,  Hirschl,  Meyer).  The  brain  is  atrophic, 
the  convolutions  arc  narrower!,  the  pla  greatly  thickened,  cloudy  and 
adherent  to  the  cortex;  the  basal  ganglia  often  exhibit  marked  atrophy. 
Microscopically  we  find  pronounced  leptomeningitis,  syphilitic  endart- 
eritis, increase  of  connective  tissue  in  the  meninges  and  in  the  brain, 
and  consideralde  atrophy  of  nerve  fibres,  particularly  in  the  deeper  layers 
of  the  cortex:  the  radiation  of  fibres  in  the  medulla  is  diiniiiished.  In  the 
spinal  cord  sclerotic  changes  are  sometimes  seen  in  some  of  the  columns. 

Treatment  is  alisoliitely  powerless  iu  progressive  paralysis- 

G.  Other  I>t>ea«e.s  of  the  SpttuU  Cord  due  to  Hereditary  Syphilis. — Id 
addition  to  the  affections  in  wluch  spinal  symptoms  are  assoeiated  with 
disturbances  of  the  cerebral  function  (Siemerling,  Bottger,  Lamy, 
Sachs,  etc.),  and  in  addition  to  tahcs  dorsalis,  which  we  have  been  dis- 
cussing, children  aff(H'ted  with  hen  tlitary  syphiMs  exhibit  certain  condi- 
tions which  by  tluii  clinical  course  as  well  as  by  their  pathology,  point 
to  some  lesion  of  the  spinal  cord  alone. 

From  the  pathologic  investigations  of  Gasne  and  Gangitano  already 
referred  to,  it  appears  that  newborn  syphilitic  children  often  exhibit 
extensive  pathnlojiir  chanters  in  tin-  spinal  cord  of  the  nature  of  a  diffuse 
or  a  circumscribed  meningomyelitis,  which  is  usually  as.-«ocittted  with 
Other  organic  diseases  and  destroys  the  child's  life.  According  to  Gilles 
de  la  Tourette,  spastic  paralysis  may  result  from  this  condition  if  the 
chUd  survives  and  may  simidate  the  clinical  picture  of  univcrBsl  rigid- 
ity fspa«tie  parafi]i'i;iay 

•Vlore  important  than  the  above  are  those  rases  of  spinal  syphilis 
in  which  clinieal  symptoms  develop  late.   (Jilies  de  la  Tourette  recognized 

two  groups,  depending  on  whether  the  disease  begins  in  earliest  child- 
hood or  at  a  later  period  of  life.  The  symptomatology  of  these  condi- 
tions consists  in  paraplegia  of  suihlen  or  gradual  onset,  pain,  sensory 
disturbances,  flaccid  atrophir  ]ial-ii  <  ami  iH-t urhancfs  of  urinatifin  and 
defecation.  The  grouping  oi  the  s^yniploui^  may  be  such  as  to  suggest, 
in  some  cases,  circumscribed  myelitis  or  gumma  of  the  spinal  cord;  in 
other  cases,  a  diffuse  inflammation  extending  over  the  entire  crosH- 
section  of  the  cord.  Cerebral  symptoms  usually  make  their  appear- 
ance at  the  same  time. 
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Among  special  forms  of  spinal  syphUis  the  following  should  be  em- 
phasiied :  Fournier  deacribcd  what  appeared  to  be  a  spondj^tia,  followed 

by        sis  of  the  legs  which  yieMid  to  treatntent  with  the  io^litle^i. 

llotTinan  rrportdl  r\  rase  of  simple  spastic  spinal  parfl1\>is  rt  s»  i!il>- 
litif^  the  spastic  spinal  paralysiiJ  nhsorvoti  in  the  syphilid  f>f  ;nlulls,  and 
tleticribeii  by  I-rb  leases  of  von  Mendel,  Luzenlxrger,  Sac  lif*,  Xonne,  etc.)- 

Friedmann  knows  of  cases  with  repeated  attacks  of  spastic  paraly- 
sis in  the  legs,  with  weakness  of  the  bladder,  lasting  several  months, 
followed  by  temporary  recovery.  Tie  regards  the  condition  a*  a  pecu- 
liar rela  jmng  Jorm  of  spoMic  spifuU  paralysis  depending  upon  hereditary 
syphilis. 

The  prognosis  in  these  cases  of  simple  spinal  syphilis  is  not  so 
unfavorable  as  that  of  tabes.  Vigorous  treatment  with  the  iodides  and 
bichloride  of  mercury  is  often  followed  by  arrest  or  complete  cure  of 

the  disease.  The  cases  in  which  thr  dislurhanres  arc  congenital  or 
develop  ill  curliest  childhoof!  arc  more  unfavorable. 

//.  Peripheral  PaUies.  —  Multiple  neuritis  due  to  hereditary 
syphilis  b  unknown.  One  case  reported  by  Nonne,  althougli  quite 
characteristic,  lacks  the  proof  of  a  syphilitic  basis.  Palsies  of  individual 
ocular  muscles  of  temporary  character  'Zai  pert),  pupillary  rigidity, 
and  diseases  of  the  fundus  have  been  ol>served  a.**  isolated  symptoms, 
but  probably  represent  only  separate  stages  in  the  et)»irse  of  brain 
syphilis.  Deafness  of  rapid  onset  and  due  to  central  origin  (labyrinthina 
deafness)  is  n  well  known  late  symptom  of  hereditary  syphilis. 

For  syphilitic  pxeudoparalysis  see  the  chapter  on  hereditary  syphilis. 
There  is  no  doubt  that  this  tcmpornry  paralysis  of  tlie  arms  in  infants 
in  the  majority  of  ea.'^es  is  due  to  syphilitic  osteorhrondritis:  but  the 
peculiar  type  of  this  retiex  jiaralysis  and  the  occasional  occurrence  of 
cases  without  any  demonstrable  bone  lesion  are  worthy  of  note.  Since, 
however,  palsies  of  this  kind  are  associated  with  contractures  (Doucas, 
Ocmetrlades,  Router),  with  ptosis  (Sandoz,  Soltmann),  with  octilo- 

pupillary  syjTiptoms  H  PetcrsV  and  in  view  of  the  absence  of  bone  lesions 
as  shown  at  she  autopsies  of  otherwise  typical  cases  (Scherer),  it  i.s  a 
question  (Uenoeh,  Ileubner,  Router  and  Pollack)  whether  diseases  of 
the  bone  can  be  properly  regarded  as  the  cause  in  all  these  cases  pre~ 
senting  the  picture  of  a  pseudoparalysis. 

The  question  is  still  under  discussion.  A  case  reported  l)y  Zappert, 
which  was  unquestionably  one  of  hereditary  syphilis  with  circumscribed 
meningitis  in  the  cervical  portion  of  the  cord  and  secondary  paralysis 
of  the  arms,  was  regarded  by  Hochsinger  as  possibly  a  birth  palsy. 

/.  In  addition  to  the  above-described  forms  of  hereditary  syphiln 
there  are  a  number  of  other  conditions  that  may,  with  more  or  less 
reason,  Ix  at! rilmtt  ,1  to  hcrcrlii ary  syphilis.  These  inohide  observations 
of  symmetrical  gangrene  t^^nsowski),  diabetes  insipidus  (Demme), 
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of  trifacial  neural^'ia  i Solt inanii),  and,  finally,  a  statement  by  Hoch- 
singer  that  his  myotonia  of  the  newborn  shows  a  special  predilection 
for  the  subjects  of  hereditary  syphilis. 

When  we  consider  the  enormous  number  of  different  condition? 
that  may  develop  in  the  nervous  system  of  children  affected  with  heredi- 
tary syphilis,  the  diagnostic  difficulties  are  at  once  apparent.  The  im- 
portant point  for  the  practical  doctor  is  to  remember  thr  possibility 
of  hereditary  syphilis  in  such  cases,  as  the  prospect  of  a  cure  is  so  much 
more  certain  if  that  diagnosis  can  be  established.  Aside  from  the 
history  and  other  signs  of  syphilis  in  the  child  or  other  rocmbera  of  the 
same  family,  any  accjuired  chronic  nervous  condition  with  pupillary 
rigidity,  imbecility,  and  cerebral  symptom"  of  difficult  localization 
should  excite  the  suspicion  of  hereditary  sy|iliilis.  To  make  an  accurate 
scientific  diagnosis  in  such  cases  Is  far  more  diificult;  for  it  is  sufficiently 
evident  from  what  has  been  said  that  only  certain  definite  pictures, 
such  as  hydrocephalus,  tabes,  progressive  paralysis  and  spastic  spinal 
paraiyats  are  sufficiently  characteristic  to  admit  of  ft  precise  diagnosis. 
In  very  many  cases  all  ntt(  in|i(-  at  an  accurate  iliagnosis  must  I>e  ^iven 
up  and  the  practitionrr  will  iiave  to  content  himself  with  a  general 
determination  of  the  scat  and  character  of  the  disease. 

The  same  caution  is  necessary  in  giving  a  prognosis.  Although  it 
is  quite  true  that  in  many  conditions  simulating  a  severe  meningitis, 
a  brain  tumor  or  a  myelitis,  the  demonstration  of  hern  lit  ary  syphilis 
offers  a  ray  of  hope  and  the  po.ssibiiity  of  saving  the  child,  it  nnr«t  not 
be  forgotten  that  many  disea.«es  due  to  hereditary  syphilis  continue  to 
progress  steadily  in  spite  of  specific  treatment,  and  that  even  recovery 
from  one  syphilitic  manifestation  in  the  nervous  system  does  not  pre- 
clude the  reappearance  of  the  constitutional  disease  in  another  form. 
Nevprthclcp^.  it  i>  true,  that  among  diseases  of  the  nervous  system  of 
equal  .severity,  those  which  are  due  to  hereditary  syphilis  have  by  far 
the  best  prognosis. 

In  regard  to  causal  treatment  directed  against  the  cause  of  the 
disease  the  reader  is  rcfcrrc<l  to  the  chapter  on  hereditary  syphilis. 
With  the  exception  of  tabe.s,  paralysis  and  many  forms  of  epilepsy,  the 
effect  of  antisyphilitir  treatment  in  most  of  the  disease^  that  have  been 
mentione(i  is  quite  prompt,  although  not  always  lasting.  In  ca.sc.s  in 
which  iodine  and  mercury  prove  ineffective,  the  same  therapeutic  prin- 
ciples obtun  for  diseases  of  the  nervous  system  due  to  hereditary  syphilis 
as  for  the  same  .list  ases  when  not  due  to  syphilis. 

There  can  he  no  ilfsubt  that  pyphilis  nr^/inrfff  ir  rarlii  !'fr  mnv  also 
produec  tlie  at)o\c-(les(  ribcd  symptoms.  Observations  on  thi-  point 
are  not  numerous,  and  better  proof  shouhl  be  obtained  than  the  mere 
statement  of  parents,  who  frequently  attempt  to  hide  the  fact  that  they 
are  themselves  syphilitic  by  attributing  the  infection  to  the  nurse. 
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SECTION  IV. 
TUBERCULOSIS  OF  THE  CEJfTRAL  NERVOUS  SVSTEH 

(spondylitic  COMPRKS8ION    Ol    THE    Si'lXAL   (  ORD) 

The  child's  central  nrrvoin  system  is  very  oft( n  ihc  scat  of  tul)er- 
culous  disease.  Aside  from  localized  pachymcniiigili.s  in  caries  of  the 
petrous  portion  of  the  temporal  bone,  brain  absce^^s,  ninua  thrombona 
of  tuberculous  origin,  and  the  rare  form  of  myelitis  with  granuJar  de- 
generation of  the  cells,  wlueh  can  only  be  demonstrated  post  mortem, 
tuberculosis  manifests  itself  cliirfly  in  three  quite  frequent  and  t  h.ir- 
aoteristic  forms:  (I)  meningitis;  (2)  tuberculosis  of  the  brain  and 
spinal  cord;  (3)  compression  of  the  spinal  cord  by  caries  nf  the  vi  rtr- 
bra'.  As  tuberculous  of  the  nit  nin^^rs,  and  brain  t uhernilosis  in  connrc- 
tion  with  other  diseases  of  the  meninges,  and  brain  tubereidosis  in 
eonneetion  with  neoplasm  of  the  central  nervous  system  are  diseu.ssed 
elsewhere,  we  shall  confine  ourselves  atr  this  place  to  the  discussion  of 

compression  of  the  spinal  cord  by  cabieb  of  tb£  vbrtebrjb 

(spondylitis) 

Spondylitis  or  Pott'?  tlisease  is  a  frequent  manifestation  of  liihrr- 
culosis  in  childhood  and  occurs  chiefly  in  children  with  tuberculous 
inheritance.  It  is  often  accompanied  by  tuberculosis  of  the  bones, 
glands,  joints  or  lungs;  but  clinically,  at  least,  it  not  rarely  con> 
stitutes  the  onl}'  demonstrable  tuberculous  lesion  present.  Boys  are 
attacked  somewhat  more  frequently  than  girls;  not  even  infants  escape; 
the  period  of  greatest  incidence  of  the  disease  is  between  three  and  five 
years  of  age. 

The  disease  rarely  attacks  only  one  vertebra:  as  a  rule,  2,  3,  4  or 
even  as  many  as  8  vertebra-  are  involved  (Hugelshofer,  Beuthiier. 
Bovier  and  others).  The  most  frequent  seat  is  in  the  lower  doi-sal,  uv 
upper  lumbar  portion  of  the  cord,  and  in  small  children  it  is  quite  fre- 
quently found  in  the  cervical  portion  of  the  spinal  column.  Cases  in 
which  the  lesion  is  confined  to  the  first  two  cervical  vertebra^  have  also 
been  observed.  So  long  as  the  vertebra  chiefly  involved  retains  ita 
shape,  sjiinal  caries  do«'s  not  produce  any  demonstrable  sj'mptoms; 
l)ut  if  the  destructive  process  is  advanced,  the  hone  collapses  und^r  the 
pressure  of  the  su|)erimpu^<i  1  \(it(!)ra'  and  is  displaced  haekward 
producing  an  acute  angled  tleformity  of  the;  vertebral  column.  Tb,- 
spine  of  the  vertebra,  which  is  displaced  backward,  becomes  vi.^ibU^ 
externally,  forming  a  so-called  gibbosity.  The  collapse  of  the  carious 
vertebra  may  be  hastened  by  injury,  which  is  then  erroneously  regained 
as  the  cause  of  the  spondylitis.  Carious  disease  nf  Ixme  frequently  leads 
to  the  accumulation  of  pus,  either  in  the  neighborhood  of  the  diseased 
focus  or  more  frequently  in  the  form  of  a  deep  abscess  in  the  neighboring 
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tissues.  This  complication,  whicli  affocts  tho  prognosis  unfavorably,  is 
sporially  apt  to  occur  in  dorsal  and  lumbar  spondylitis,  being  more  rare 
in  the  cases  in  which  the  cervical  portion  of  the  cord  is  involved. 

W'rtebral  carie.s  jissumes  neurological  importance  only  when  the 
spinal  njarrow  becomes  involved  in  the  morbid  process.  If  pains  pro- 
duced by  disease  at  the  roots  of  the  spinal  nerves  are  also  to  Im»  a.scribed 
to  involvement  of  the  spinal  conl,  the  cases  will  be  much  mon*  nunn'r- 
ous  than  if  only  cases  with  well-marked  spinal  symptoms  are  included. 

The  pathologic  foundation  of  the  spinal  disease  spondylitis  is  com- 
pression of  the  vertebriP  from  lack  of  space.  The  cause  of  this  lack  of 
space  may  be  direct  pressure  of  a  diseaseil  ^ 
vertebra  or  a  local  abscess,  but  is  much  more 
frequently  found  in  a  proliferation  of  the 
granulation  ti.ssue  at  the  carious  site  encroach- 
ing upon  the  vertebral  canal  or  local  inflam- 
mation with  marked  thickening  of  the  dura. 
The  resulting  disturbance  of  the  circulation 
produces  <edt"ma  in  the  spinal  marrow  and 
finally  softening.  This  softening  of  the  mar- 
row, in  combination  with  the  increasing 
pressure  from  without,  ultimately  produces 
marked  contraction  and  sclerotic  changes  in 
the  cord,  so  that  the  striicture  of  the  spinal 
cord  may  be  completely  destroyed  at  the  point 
of  angulation.  Pronounced  niyelitis,  however, 
occurs  only  in  exceptional  ca.**es;  hence  the 
old  designation  corni)ression-myeliti8  \a  not 
appropriate  in  the  nmjority  of  cases  (Schmaus). 
The  spinal  roots,  especially  the  posterior  roots, 
usually  suffer  much  earlii-r  from  pn'ssure  or  from 
the  dural  di-sease  than  the  spinal  marrow  itself. 

The  most  frecpient  symptom  of  spondylitis  and  one  which  is  practi- 
cally never  absent  is  pain.  The  pain  is  often  the  subject  of  bitter  com- 
plaint on  the  part  of  the  patient;  in  other  ca.ses  it  must  be  elicited  by 
tapping  the  vertebral  column,  concu.ssion  of  the  thoracic  cage  by  sudden 
pressure  on  the  shoulder,  or  by  pa.«sing  a  hot  sponge  over  the  spine. 
If  there  is  kyphosis,  the  hump  is  usually  the  seat  of  pain,  either  spon- 
taneous or  elicited  by  pressure.  Rigidity  of  the  vertebral  column  is 
the  direct  consequence  of  the  pain.  If  the  seat  of  the  di.sease  is  in  the 
cervical  portion  of  the  cord,  the  head  is  rigidly  held  in  the  same  alti- 
tude, sometimes  inclined  to  one  side  as  in  torticollis;  or  the  child  sup- 
ports the  hea<l  with  l>oth  hands  and  nervously  resists  any  attempt  at 
movement.  In  spondylitis  of  the  thoracic  or  lumbar  |)ortion  of  the 
cord  the  rigidity  produces  a  lordosis,  all  the  movements  of  the  body  are 


OnrMtl  oponil  ylil  i».  Boy  elevni 
yeonolil.  ehamrlrri-tir  nK*<tity 
th«  vvrtebraloulumn.  Nu  kypkiomji. 


Digitized  by  Google 


184 


THE  DISEASES  OF  CHILDREN 


cxtrcmrly  cautious,  and  the  patient  makes  every  effort  to  maintain 
the  vertebral  column  in  a  condition  of  absolute  rest.  Direct  spinal 
symptoms  are  a  much  more  rare  occurrence  than  pain  in  spondylitis 
(in  10.7  per  cent.,  Ilugelshofcr;  11?. 7  per  cent.,  Vulpius).  The  char- 
acter anil  distribution  of  the  various  symptoms  depend  on  the  seat 
and  intensity  of  the  di.sease. 

The  most  frer|uent  localization  of  the  carious  portion  is  in  the 
dorsal  and  lumbar  portions  of  the  conl,  and  the  first  symptom  in  this 
Fio.  41.  case  is  rigiility  of  the  Icps,  exajiger- 

atioii  «)f  the  reflexes,  with  weakness 
and  paraplegia.  To  these  symptoms 
are  superadded  in  the  subsequent 
course  of  the  disease,  diminution  of 
sensibility  in  the  legs,  disturbance 
of  the  bladder  an<l  rectum,  l)eilsorcs. 
Hiul.  in  short,  all  the  symptoms  with 
which  we  are  familiar  in  the  adult 
as  the  result  of  a  transverse  myelitis. 
Fortunately,  the  disease  in  most 
cast's  does  not  progress  beyond  a 
spastic  paraparesis.  If  the  lesion 
causes  great  destruction  of  the  spinal 
marrow  in  the  lumbar  enlargen)ent, 
atrophic  paralysis  of  the  legs  with 
iliiuinution  of  the  reflexes  may  result. 
If  the  lesion  is  situated  in  the  eer- 
vical  portion  of  the  cord,  all  the 
extremities  become  involved  in  the 
spastic  paresis:  ami  again,  if  the 
cord  suffers  direct  compression,  a 
combination  of  atrophic  i)araly8i8 
of  the  arms  with  spastic  paresis  of 
the  legs  may  be  observed.  Lesions 
of  the  sphincters  are  usually  absent; 
on  the  other  hand,  paresis  of  the  thoracic  or  abdominal  muscles  is  not 
uncommon,  and  the  phn'uic  nerve  and  diaphragmatic  action  may  even 
be  threatened.  In  those  rare  eases  associate<l  with  destruction  of  the 
highest  cervical  vertebra-,  rigidity  of  the  neck  and  fixation  of  the  head 
movements  are  more  pronounced  than  in  any  other  lesion.  In  such 
cases  there  is,  in  addition  to  spa.stic  paresis  especially  of  the  arms,  paraly- 
sis of  the  accessory  nerve  and  of  the  hypoglossus,  as  well  as  other  bul- 
bar symptoms,  an<l  sudden  death  may  result  from  compression  of  the 
medulla  oblongata.  To  sum  up.  the  most  frequent  nervous  compli- 
cation of  spondylitis,  aside  from  the  localized  pain,  consists  in  spastic 
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paresis  of  the  legs  or,  posnbly,  of  all  four  extremities  and,  in  severe 
cases,  the  picture  of  a  complrto  trim? verse  lesion  of  the  spinal  cord. 

The  most  important  diagnostic  sign  of  spondylitic  comprossion 
paralysis  is  kyphosis;  if  this  is  ai)seut,  pain  TLfirred  to,  or  elicited  in 
the  vertebral  c<dumii  \b,  in  view  of  the  frequency  of  caries  of  the  verte> 
bre  in  the  child,  an  important  diagnostic  sign,  provided  disease  of  the 
muscles  and  of  the  peripheral  nerves  and  internal  disease  can  be  ex- 
cluded. Sonietiiiics,  |)articularl y  if  pain  is  aliseiit,  tlic  rit:i<lity  of  the 
vert('l)ral  coluinn  may  h  ad  to  confusioii  with  sjunal  incniiigitis,  nniscidar 
atrophy  or  rachitis,  particularly  as  the  peculiar  manner  of  rising  from 
a  stooping  to  the  erect  posture,  which  is  so  characteristic  of  muscular 
atrophy,  may  be  observed  in  the  initial  stages  of  spondylitis.  X-ray 
examination  very  often  gives  quite  s.itisfuclory  results,  the  diseased 
vertebra*  appearing  pale  in  t!ie  phott»graph,  although  I  have  occasion- 
ally been  disappointed  in  early  cjuses.  Hysteria  may  have  to  be  con- 
sidered in  the  diflTcrcatial  diagnosis  of  vertebral  caries  in  childhood. 
As  a  rule,  however,  the  rigidity  of  the  back  disappears  on  rapid  move- 
ment, and  the  general  appearance  and  behavior  of  the  patient  usually 
suggest  the  correct  diagnosis.  Tn  doubtful  cases  the  presence  of  fever, 
emaciation  and  other  signs  of  scrofulosis  and  tuberculosis  arc  of  course 
in  favor  of  spinal  caries. 

The  severity  of  the  [)aralysis  in  spondylitb  is  not  always  dependent 
upon  the  intensity  of  the  spinal  caries.  Quite  often  very  severe  or  even 
fatal  tuberculous  disease  of  i\\v  vertebra*  is  observed  to  run  its  course 
without  {jroducirtL'  anv  mnrkei!  syniptnm^  of  jmralysi'i. 

The  prognosis  far  a.s  llic  i)araly.si.s  i.s  concerned  is  not  altogctlier 
unfavorable.  In  many  cases  a  decided  improvement  and  ultimately 
complete  restoration  of  normal  function  occur  (disappearance  of  ODdema). 
When  spondylitis  proves  fatal,  d*  arli  is  much  more  rarely  the  result 
of  vertebral  iliscase  (<iecubitus,  cystitis)  than  of  general  tuberculosis  such 
as  tuberculous  meningitis  or  amylni<|  disease.  The  mortality  of  spondy- 
litis is  according  to  liuincrt  00  per  cent.,  according  to  Ilugelshofer  57.6 
per  cent,  and  according  to  Billroth  52.1  per  cent. 

The.  treatment  of  spondylitic  paralysis  or  spinal  caries  has  been 
made  the  subject  of  much  study  in  orthopedic  surgery.  It  is  impossible 
to  discuss  the  details  of  treatmetit  in  this  place:  suffice  it  to  say,  that 
absolute  rest  in  bed  with  extension,  supporting  apparatus  and  jdaster 
jackets  arc  the  means  employed  in  the  treatment  (Giisson  sling,  Kauch- 
fuss'  suspensory  apparatus;  plaster  of  Parb  bed  after  Lorenz). 

Many  attempts  have  recently  been  made  to  treat  spinal  caries  by 
operative  nuans.  The  most  radical  procedure  consists  in  directly 
attacking  the  kyphosi-'  (laminectomy),  removing  of  the  aliscees  or 
granular  tissue  compressing  the  spinal  cord  or  cicatricial  or  thickeneil 
portions  of  the  meninges  and  scraping  away  the  carious  bone.  The 
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first  operation  of  this  kind  was  performed  by  Macewen,  who  was  so 
fortunate  as  to  get  good  results  from  his  first  cases  because  they  were 

Fio.  42. 


the  pnlc  i>p<j|  at  miIf  t>1  <lr«truye«J  vrrlclira.    TIif  latpral  inclinulion  of  (lie  Ihurax  is  palkolcjcirMl. 

in  process  of  recovery.  Later  operators,  however,  satisfied  themselves 
that  in  florid  active  tul)erculous  processes  of  the  vertebne,  radical 
removal  of  tlie  diseased  tissue  is  freipicntly  inipossil)le  and  that,  after  a 
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temporary  imprnvcmont  in  thf  paralysis  the  orij^inal  state  of  affairs 
soon  returns.  From  an  aualysi.s  made  by  Chipault,  it  appears  that, 
of  103  cases  of  laminectomy  only  15  ended  in  permanent  recovery — 
reason  recent  enough  for  extreme  conservatism  in  deciding  upon  such  an 
operation  (ScMesinger).  Measures  directed  to  the  gradual  strughten- 
iiij:  of  the  prominent  vcrtehrrr  an-  rnoro  f'ncnnrafrtn<r,  a!tho»i<;h  their 
'it)ji'ct  is  ratbtT  t(»  itiiiirnvc  the  patifiil ">  appearance  liian  to  exert  any 
influence  on  iW  pajaiysis  wliich  ultimately  develops.  Forced  compres- 
sion of  the  kyphosis,  was  recommended  by  Calot  a  few  years  ago,  for  a 
time  attracted  a  great  deal  of  attention,  but  has  since  been  abandoned 
as  too  dangerous. 

Crencral  stipportive  treatment  such  as  is  intiicatcd  in  any  form  of 
tuberculosis  must  be  resorted  to  iu  spondylitis  also. 

SECTION  V. 

INFLAMMATION  OF  THE  CENTRAL  NERVOUS  SYSTEM 

I.  F.K(ErHALITI.S 

The  study  of  encephalitis  in  diildhood  presents  some  very  difficult 
problems,  snme  of  which  still  await  .snliition.  Tlie  difficulty  lies  in  the 
want  of  harmony  between  pathologic  hndings  and  clinical  experience, 
in  the  fact  that  the  symptoms  vary  not  only  according  to  the  seat  of 
the  disease  but  also  according  to  the  patient's  age  and,  finally,  that  in 
childhood  recovery  from  encephalitis  is  probably  much  more  frequent 
than  in  adults  and  it  is  acpordingly  difficult  to  establish  a  diagnosis  of 
encephalitis  from  existing  focal  symptoms  or  retrospectively  (rom 
autopsy  changes  discovered  at  some  later  period.  In  view  of  these 
facts  we  shall  divide  the  subject  loosely  into  the  following  subdivisions: 
interttUial  congenital  encephalitix  (\'irehow ),  eneephalitus  of  infanta^  and 
eneephalilis  of  cider  rhihlren.  In  tliscussing  cerebral  infantile  palsy  w^c 
shall  have  occasion  to  refer  to  infantile  rnrcphalitis  apain. 

1.  InteTnlitial  ("omjemlal  Enrephnlhis  as  described  by  Virchow  in 
ISGo  h  interesting  solely  from  a  pathologic  viewpoint  and  its  existence  as 
a  clinical  entity  is  very  doubtful.  According  to  Virchow  the  characteristic 
feature  of  this  form  of  encephalitis  is  the  presence  in  the  brain  of  fatty 
granule  cells,  which  are  found  either  diffusely  nr  in  dis-^eminated  nests 
in  the  cerebntrn  nf  newfxirn  iiifanl«.  Very  soon,  however,  a  doubt 
was  raised  (liayeni,  Jastrowiiz,  Kramer,  Fleehsig  and  others)  whether 
these  structures  were  really  })athologic,  and  it  was  contended  that  these 
fatty  granule  celts  are  normal  in  the  brain  of  the  newborn.  Other 
authors  (v.  Litnherk,  Flsrhl,  Thieniieh)  are  inclined  to  make  a  distinc- 
tion I.etween  diffuse  and  circuni<cnhed  cellular  accumulations  and  to 
accord  to  tlie  latter  at  least  a  patiiologic  significance.  From  my  own 
quite  extensive  investigations,  which,  it  is  true,  have  reference  to  the 
spinal  coid  rather  than  to  the  brain,  I  have  come  to  the  conclusion  that 
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the  fatty  granule  ceils  at  a  ceriain  jx  riod  of  life  unquestionably  repre- 
sent a  normal  condition  in  the  central  nervous  system  of  man  and  ac- 
cumulate in  many  portions  of  the  brain  and  spinal  cord  in  a  manner 
quite  remarkable.  On  the  other  hand  I  know  from  personal  experience 
that  small,  yellowish  foci  occur  in  the  brain  of  newborn  infants,  and 
since  these  fori,  according  tn  the  inveiJtis:ations  of  several  authors, 
contain,  in  a  ditioii  to  the  fatty  cells,  niumi  cell  infiltration,  changes 
in  the  ganglion  cells  and  proliferating  neurogliar  tissue,  there  can  be  no 
doubt  that  these  small  foci  represent  an  inflammatory  process.  It  will 
be  advisable  in  future  histologie  investigations  to  pay  more  attentiou 
to  other  ti««uo  oli  tiu  nts  that  fin»  charactf-ristir  cif  inflammation  rather 
than  to  the  fatty  granule  tills.  \\ f  may  then  expect  n  sobition  nf  the 
question  of  \  irchow's  encephalitis  and  it  may  be  fountl  that  iiewlx)rn 
children,  particularly  immature  and  debilitated  infants,  may  react  to 
general  septic  processes  by  the  formation  of  small  inflammatory  foci  in 
the  brain,  and  that  the  finding  of  fatty  granule  cells  is  not  enough  to 
establish  a  diagnosis  of  cik  rjilmlitis.  At  all  events  tlicsc  findings  have 
a  purely  pathologic  signiticance,  and  it  is  very  questionable  whether 
the  smaller  foci  ever  coalesce  to  form  large  inflammatory  areas  capal>le 
of  producing  clinical  symptoms;  it  is  more  probable  that  such  conditions 
begin  as  severe  and  extensive  lesions. 

'2.  Acute  Ence]thal{l{.<i  of  Infants. — InvestigntioIl^•  liy  a  nitmlx  r  of 
authors  /nfuidard,  Kast,  .Trndrassik.  Marie.  Heyiiioml.  l  isciil,  (.ianght)fer, 
Finkelstein  and  others;  have  established  the  occurrence  in  infants  of  a 
clinical  picture  vhich  begins  acutely  with  violent  cerebral  symptoms, 
has  a  fatal  termination  and  reveals  post  mortem  an  extensive  inflamma- 
tion of  the  brain. 

The  disf'ase  is  apparently  primary  and  occurs  without  any  ante- 
cedent chaiHcteristic  infectious  disease.  It  is  probaljly  the  result  of 
some  septic  process  such  as  are  so  frequent  at  this  age.  Premature, 
sickly  children  are  particularly  prone  to  diseases  of  this  kind.  The 
seat  of  inflammation  is  practically  alway-  in  th<  < »  i.  l<rum,  partii  ulnrly 
in  the  hemispheres,  sometimes  in  the  liasal  ganglia,  and  rarely  in 
the  pons. 

The  brain  usually  exhibits  a  severe  degree  of  softening  and  often 
ia  converted  into  a  semkfluid,  deliquescent,  "creamy"  or  "raspberry- 
like" mass;  or  it  contains  numerous  hemorrhagic  foci;  or,  finally, 
theri  may  be  sclerosis  with  narrowing  of  the  convolutions  and  second- 
ary liydrocephalus.  Hence,  in  some  cases  softening,  in  others  hyper- 
amia  may  be  ihv  chief  condition,  or  a  lurmorrhage  may  be  simulated. 
Histologic  examination  reveals  necrosis,  atrophy  of  the  white  matter, 
disappearance  of  the  ganglion  cells,  accumulations  of  leucocytes,  maasea 
of  fatty  granules,  in  some  cases  a  high  grade  of  plethora,  hiemorrhagat 
or  even  a  marked  proliferation  of  neurogliar  tissue. 
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The  clinical  picture  is  usually  that  of  an  extreme  febrile  symptom- 
eomplex.  The  temperature  rises  rapidly  to  40°  to  41°  C.  (104°  to  105.8° 
F.ninM  continue''  very  hijjh.  Disturbanro  of  ron;^rtrm>nrfJS  occurs!  early. 
There  is  stupor,  wiiicli  is  .soon  re|)laced  by  complete  coma.  Convulsions 
are  always  present;  they  often  represent  the  initial  stage  of  the  disease 
and  are  prone  to  recur  again  and  again.  The  breathing  is  superficial. 
Cheyne-Stokes  respiration  and  attacks  of  asphyxia  occur.  The  pulse 
ifl  usually  greatly  accelerated  and  feeble.  Rigidity  of  the  neck  is  fre- 
quently present;  bulging  of  the  fontanelle  is  not  always  observed.  The 
(-xtremities  arc  rigid,  usually  in  a  position  of  flexion.  Strabismus  is 
not  uncommon.  These  severe  general  symptoms  overshadow  the 
locali^f'l  fornl  phenomena,  W'hirh  are  nsuall\'  contined  to  slifjht  paresi^i 
o;  mniiospa.sjii  of  individual  extiemiti«,'ti  or  of  the  facial  iicrve. 

The  iluration  of  infantile  encephalitis  is  from  1  to  2  weeks;  the 
child  ultimately  dies  of  cardiac  or  respiratory  f^lure. 

The  difTerential  diagno^  between  acute  inflammation  of  the  brain 
Hub^tance  and  simple  acute  meningitis  practically  cannot  be  made  by 
th>  clinical  symptoms.  In  the  presence  of  a  pneumonia  or  some  intes- 
tinal i.rf>fr«s.  and  after  pertussis  the  chances  are  in  favor  of  meningitis. 
Turbidity  of  the  cerebrospinal  fluid  obtained  by  lumbar  puncture 
»l&o  points  to  inflammation  of  the  meninges. 

It  is  not  to  be  inferred  from  the  above  schematic  description  of 
iDfantile  encephalitis  that  acute  inflammation  of  the  bridn  in  the  early 
periods  of  life  is  always  so  extensive  and  necessarily  runs  a  fatal  course. 
It  is  impossible  to  make  a  sharp  distinction  between  diffuse  severe 
forms  of  encephalitis  wliich  have  a  special  tendency  to  occur  in  early 
infnn'^y  and  the  more  rirenmsrribed  conilition?  which  helnnf^  to  the 
later  periods  of  life;  and  infantile  encephalitis  may  run  a  mild  course 
ending  in  recovery  just  as.  on  the  other  hand,  the  disease  in  older  chil- 
Jrcu  may  be  marked  by  the  above-described  violent  symptoms  and  end 
in  death.  But  in  order  to  understand  the  forms  of  encephalitis  without 
autopsy  findings  which  will  be  discussed  presently,  a  knowledge  of  the 
fatal  forms  of  the  disease  is  necessary,  because,  with  respect  to  the  inten- 
sity and  extension  of  the  morbid  process,  these  must  be  regarded  as 
exaggerated  forms  of  the  same  disease  which  ends  in  recovery. 

3.  Encephalitis-  in  Older  Children  xcilh  a  Tendi'iinj  to  Recovery. — In 
cliildren  botwonn  the  a^es  of  2  and  4  acute  itiflamtnation  of  the  brain 
may  run  a  course  similar  to  tlmt  oljserved  in  the  infant.  More  fre- 
quently, however,  it  is  circumscribed  and  the  symptoms  are  not  so 
TOilent.  A  large  proportion  of  the  cases  terminate  in  recovery  with 
pernstenee  of  focal  symptoms. 

The  most  fretiuent  causes  of  encephalitis  after  the  first  and  second 
}Tars  of  life  are  the  infectious  diseases— mea.'<h>s,  diphtheria,  scarlet 
itm  and  whooping-cough.    Acute  meningitis  is  frequently  followed 
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by  a  supcrhciai  encepbalitb.  Many  forms  of  acute  innainmation  of  the 
brun  which,  however,  are  rare  in  childhood,  are  causud  by  intoxicatiou. 
Aside  from  these  secondary  forms  of  diseases  we  also  have  an  acute 
inflammation  of  the  brain  occurring  {primarily  like  an  independent 

(lisrnpc,  ^^t^unlpc•ll  must  bo  given  thr  credit  for  callitifr  attention  to 
tiitsf  conditions  and  his  invest imiiidiis  have  taught  u.-*  to  ir^anl  i>oiio- 
cuccphalitis  or  acute  intiamnuition  of  the  brain,  poliomyelitis,  and 
possibly  also  inflammation  of  the  peripheral  nerves  as  different  mamfes- 
tations  of  an  independent  aeitte  disease  due  to  bacterial  causes  and 
possessing  a  special  predilection  for  childhood.  The  .same  individual  not 
infrequently  j>res<  nt?  the  remains  nf  Itolh  ccreljial  atid  spinal  palsies, 
and  ej)ideiuics  of  acute  inflammation  of  the  brain  anil  of  the  spinal 
cord  in  association  have  even  been  described  (MedinJ.  Head  injuries 
may  poesitily  be  capable  of  producing  a  simple  encephalitis  as  well  as 
a  purulent  inflammaUon,  a.s  is  shown  by  the  occurrence  of  inflammation 
of  the  brain  after  severe  injuries  to  the  skull  antl  al.so  by  animal  experi- 
ment?^,  althoiijrh  it  is  still  dnuhtfiil  whether  the  rnntusinn  itself  is  the 
actual  cause  of  the  inflammation  or  only  the  exciting  cause  acting  on 
a  previous  bacterial  predisposition. 

There  are  no  statistics  in  regard  to  the  frequency  of  encephaliUs 
in  children.  If  we  leave  out  other  rarer  causes,  such  as  sinus  thrombosis, 
and  attribute  cases  of  cerebral  infantile  palsies  hc^iinning  with  acute 
febrile  brain  symptoms  to  encephabiis,  we  inu>t  concluiie  that  the  difs- 
ease,  as  well  as  poliomyelitis,  is  quite  frequent  in  childhood  and  in  the 
majority  of  cases  encb  in  recovery. 

For  the  pathology  of  these  forms  of  encephalitis  we  depend  in  part 
on  post-mortenj  findings  in  infants  and  adults,  and  in  part  on  cases  that 
have  ended  in  rpcnvrry  and  have  come  to  autopsy  later,  because  very 
few  post-mortem  observations  have  been  made  in  older  children. 

Acute  circumscribed  inflammation  of  the  brain  in  its  typical  form 
is  a  hemorrhagic  encephalitis  exhibiting  one  or  several  inflammatory 
foci  with  the  characteii  i  ^listologic  findings.  In  les.s  recent  casses 
this  red  softenin«i  is  replaced  liy  so  called  yellow  softening:,  in  which  the 
foci  present  a  necrotic  apjanrance  and  contain  many  degenerated  tis- 
sue elements,  with  less  nmrked  engorgement  of  the  blood  vessels.  The 
termination  of  encephalitis  in  abscess,  cysts,  sclerosis  and  porencephaly, 
will  form  the  subject  of  a  later  chapter  (brain  absce.ss,  diffuse  sclerosis, 
infantile  palsy).  Bacteria,  such  as  the  influenza  bacillus  and  the  men- 
ingococcus, have  re])eatedly  been  fouml  in  encephalitic  foci.  The  seat 
of  acute  encephalitib  nmy  be  in,  the  cerebral  substance',  in  the  baaai 
ganglia,  in  the  ventricular  n^ion  or  in  the  medulla  oblongata,  and  the 
clinical  pictures  produced  vary  in  accordance  with  the  distribution. 

Symptomatology.— .Wute  encephalitis  of  the  cerebrum  may  mani- 
fest itself  in  a  variety  of  ways.  In  a  certain  proportion  of  the  cases  It 
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is  characterized  by  severe  brain  symptom-s  and  high  fever.  The  child 
is  extremely  ill  and  may  lie  motiooless  for  hours  or  days  as  if  life  were 
already  extinct;  there  may  bo  tetanic  spasms  and  general  convuluons, 
rigidity  of  the  neclc, opisthotonos,  hyperpyrexia  up  to  41**  C.  (lOo.S®  F.). 
The  rclativof  ii?5iially  statn  that  tlir  disease  has  been  diagnosed  m<  nin- 
gitts  ami  that  a  fatal  prognosis  has  been  given.  Nevertheless,  an  at- 
teiilivi-  observer  will  note  even  in  a  case  of  this  kind,  certain  symptoms 
pointing  to  a  localised  disease  of  the  brain.  There  may  be  tremor  of 
one  or  both  extremities  on  one  side;  facial  palsy,  monoplegia  in  one 
extremity,  aphasia  or  sensory  disturbances  frequently  develop  sud- 
denly. The  evf's  are  oftfn  in  a  ponitinn  of  permanent  rnnvergence,  the 
eyeballs  directed  upward;  after  a  certain  time  conjugate  deviation 
ensues  ("the  patient  looks  at  the  disease  focus").  Optic  neuritis  is  not 
infrequently  present.  The  child  continues  in  this  condition  for  a  few 
days  or  a  week.  If,  to  the  great  astonishment  of  the  relatives,  the  child 
survives,  paralytic  symptonis  usually  remain  which  gradually  give  the 
disea.se  the  character  of  a  cerebral  infantile  palsy.  Unilateral  or  general 
couvulsious  or  idiocy  may  also  remain  a.s  the  result  of  the  encephalitis. 

The  eonrae  of  infantile  encephalitn  is  not  always  as  vidcnt  as  has 
just  been  described.  Sometimes  the  fever  is  moderate;  vomiting, 
headache,  and  rigidity  of  the  neck  are  overshadowed  by  the  irritative 
and  paralytic  phenomena  in  the  extreinilifs  and  hi  tlip  cranial  nerves. 
The  iaeonslancy  of  the  symptiims  and  fretjuency  of  localized  and  general 
tremors  are  quite  characteristic  of  these  subacute  forms  of  encephalitis. 

Finally  there  are  cases  with  an  insidious  course,  presenting  a  symp- 
tom-complex which  resembles  that  of  brain  tumor.  Oppenheim  has 
called  attention  to  cases  of  this  kind,  which  are  usually  regarded  as 
cases-  of  brain  tumor  until  the  favorahle  mitrnme  cast*!  a  doubt  on  the 
diagnosis.  Of  course,  the  diagnosis  of  encephalitis  in  a  case  of  this 
kind  must  be  tentative;  but  we  practically  know  of  no  other  slowly 
progressive  morbid  processes  in  the  brain  that  end  in  such  complete 
recovery  as  infianmiatory,  or  at  l(>ast  vascular  disturbances.  Recovery 
may  b<>  mtnplctp.  nr  hn-al  and  i:ei^*  ral  cerebral  sytTiptnms  may  persist. 
In  a  case  under  loy  nwti  oNscrvation  in  which  there  had  been  bilateral 
paralysis  of  the  abducen.s  and  choked  disc,  permanent  epilepsy  resulted, 
and  it  is  conceivable  that  a  circumscribed  inflammation  in  a  silent  region 
of  th(;  brain  might  end  in  recovery  and  leave  the  patient  an  epileptic. 
It  is  possible  thai  i  asi-^  nf  aeute  neuritis  ending  in  recovery  with 
ncuritic  atrophy  also  bt  liwii:       t}n>  category. 

When  the  iallammation  is  biiuateil  in  tlie  mesencephalon  or  medulla 
oblongata  instead  of  in  the  hemispheres,  it  gives  rise  to  certain  clinical 
conditions  which  deserve  special  description. 

Wernicke  first  described  a  symptom-complex  whifdi  has  since  been 
designated  aeule  hemorrhagic  mperior  lioliencephalitis,    A  short  pro- 
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tiroiiial  period,  uiurkcci  by  headache,  vomiiing  and  vertigo,  is  followed 
by  hebetude,  rigidity  of  the  neck,  ocular  palstes,  disturbance  of  the 
gait  and  ataxia.  As  a  rule  there  is  no  fever.  The  course  of  the  disease 

i.s  progressive.  Death  usually  occurs  in  from  1  to  2  weeks.  The  causes 
of  this  condition  are  Mieved  to  be  alcoholism  and  inf»'ctioti«5  difieases 
(intiuenzaj.  Post  mortem,  acute  ha;morrhagic  inflammation  of  the  gray 
matter  in  the  third  ventricle  and  in  the  aqueduct  of  Sylvius,  extend- 
ing over  into  the  fourth  ventricle,  has  been  observed.  In  children  this 
form  of  encephalitis  is  rare. 

Wh(»n  the  acute  inflnnimntnry  process  is  situated  in  the  central 
jiortions  of  the  nu'(lull:i  i>I)l<)n<:;ita  inarir  the  spinal  extremity,  the 
symptoms  are  tiiofse  of  an  acult  tnj'eriur  poliencephalUis.  The  bulbar 
nerves,  that  is,  the  facial,  hypogloasus,  vagus,  and  spinal  accessory,  are 
chiefly  involved.  IHsturbances  of  speech,  dysphagia,  interference  with 
the  movements  of  the  mouth  and  tongue,  aphonia,  disturbance  of  the 
pulso  nn<\  respiration,  dribbling:  of  saliva,  hystrriral  lausrhinfj,  and 
crying  are  present.  It  is  needless  to  say  that  if  the  inflammation  is  so 
extensive  as  to  involve  all  the  nuclei  of  the  cranial  nerves,  the  symptoms 
of  a  superior  and  inferior  nuclear  palsy  are  combined;  and  if  the  process 
also  involves  the  pyramidal  tract,  hemiplegia,  mono))legia,  ti< mot  and 
intention  tremor  develop.  A  ^pvore  inflntnnialion  of  this  kind  affecting 
the  bulbar  region,  which  occurs  chirlly  after  infcctinnf?  di«ca.«rR  and 
Sin  the  result  of  poisons  but  niay,  like  puliuuiyi  liiis.  develop  .spontane- 
ously, usually  terminates  fatally,  recovery  with  permanent  symptoms 
being  a  rare  event  (KoUarits).  It  is  «rortliy  of  note,  however,  as  show- 
ing the  analogy  with  doubtful  forms  of  encephalitis  resembling  hnkn 
tumors,  that  >  vcn  an  acute  bulbar  affection  may  run  a  mild  course 
and  end  in  eoui|ilete  recovery  (as  for  example,  after  meat  and  sausage 
poisoning).  Whether  in  cases  of  this  kind  inflammation  or  changes 
resembling  inflammation  are  actually  present  is  difficult  to  decide, 
particularly  as  acute  fatal  bulbar  affections  sometimes  exhibit  no  post- 
mortem lesion  except  possibly  aggregations  of  micrococci  in  the  portions 
of  the  brain  supposed  to  be  diseased. 

Finally,  we  should  devote  a  special  paragraph  to  dtsgeimnated 
mycloenccphalitis.  In  this  affection,  multiple  inflammatory  foci  are 
produced  in  the  brain,  medulla  oblongata  and  spinal  cord,  which  may 
run  an  acute,  subacute  or  (du-onic  course.  The  cause  is  in  all  probability 
to  lie  -^ouirhl  in  flic  ijiffftious  diseases.  Tlie  syrnp1r>n»«  are  oxtri'tiu'ly 
variable  eujjf-i-siirig  a»  they  do  in  a  combination  of  .symptoms  referable 
to  the  cranial  and  bulbar  nerves  and  disturbances  in  the  extremities 
grouped  without  any  apparent  order.  Either  the  cerebral  or  the  spinal 
symptoms  may  preduminate,  and  the  clinical  picture  may  be  chiefly 
that  of  a  cerebral  infantile  palsy,  of  a  bulbar  affection  or  of  a  i)oliomye- 
litis.   A  number  of  observers  have  contributed  post-mortem  proofs  of 
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this  wiilf««prra(l  disraso,  which  rxtrnHs  nvrr  thr  rntirr  rrntriil  nervous 
systtMu  I  Ki'dlich,  Srhu[)f('r  and  others).  The  ti'iininal  .^tage  of  the  chsrnso 
is  a  conilition  in  which  disturbance  of  speech  and  of  the  intelUgence, 
tremor  and  spaBin  are  the  mo^t  i)roiiiinent  s^ymptoms.  The  picture  of 
a  multipte  Bclerosis  may  thua  be  simulated.  Indeed,  it  is  not  too  much 
to  say  that  most  of  the  cases  diagnosed  as  multiple  sclerosis  in  child- 
hood represent  the  remains  of  cTrcMmsoribrd  inflammations  in  the  brain 
and  spinal  cord  which  have  ended  in  recovery. 

The  difierential  diagnosis  from  multiple  sclerosis  is  based  on  the 
history  of  some  infectious  diseases,  the  acute  onset,  and  on  the  arrest 
of  symptoms  or,  in  other  words,  the  failure  of  the  disease  to  progress 
steadily.  Post  mnrtem  the  remains  of  a  fornu  r  inflammation  are  found 
ini^toad  of,  as  in  multiple  sclerosis,  the  formation  of  neurogliar  tissue 
exclusively.  • 

In  view  of  the  great  variety  In  the  different  forms  of  encephalitis 
it  is  manifestly  impossiUe  to  lay  down  hard  and  fast  principles  for 
making  a  diagnosis.  The  difliiculties  appear  still  greater  when  we  re- 
mrinlM  T  that  h(i<ilitary  syphilis  is  also  cayiablc  of  prodmiiti;  in  the 
brain  substance  alterations  which  clinically  resemble  the  \  arinus  forms 
of  encephalitis  very  closely.  Hence,  in  order  to  avoiii  uiuuccssary 
repetition,  it  seems  wiser  to  omit  any  discussion  of  the  differential 
diagnosis  of  encephalitis  at  this  place  and  to  refer  the  reader  to  the 
various  diseases  which  must  be  considered  in  that  connection,  namely, 
meningitis,  hereditary  syphilis,  brjiin  ahsrees,  .sinus  thrombosis,  em- 
bohstn.  the  various  forms  of  bulbar  palsy,  cerebral  infantile  paralysis, 
brain  tumor  and  multiple  sclerosis.  It  should  be  emphasised,  however, 
that  in  any  disease  beginning  acutely  with  fever  and  presenting,  in 
addition  to  general  symptoms  of  brain  irritation,  rapidly  developing 
and  ] >ist l  ilt  fnral  symptoms.  th»>  ito^sihility  of  acute  encephalitis 
should  Im'  borrii'  in  ininil.  Tlir  (iiagnosis  is  t  onfirmcd  if  the  symptoms 
of  cerebral  puhy  persist  after  the  acute  stage.  .\t  the  beginning  of 
the  disease  lumbar  puncture  is  useful  for  the  imrpose  of  excluding 
meningitis.  But  in  spite  of  the  greatest  care  in  diagnosis  there  will 
always  be  found  cases  that  run  such  a  rapid  course,  with  hyi)erpyretie 
convulsions,  tliat  death  ensue.s  before  the  cerebral  localisation  of  the 
disease  can  be  dertuitely  established. 

The  prognosis  of  acute  encephalitis  is  always  extremely  grave. 
Even  if  the  child  survives,  some  form  of  permanent  paby  may  be  ex- 
pected. Ilcnvi  ver,  if  it  is  a  question  between  nu  ningill-  and  encephalitis, 
a  decision  in  favor  of  the  latter  diagnosis  is  moff  fa\  orable  for  the  pa- 
tient since  it  offers  some  ray  of  hope,  whereas  menin^'ili-  of  erpm!  severity 
would  be  hopeless.  The  possibility  of  complete  or  practically  e()ni[)l(>tc 
recovery  has  been  discussed.  The  usual  termination  of  an  encephalitis 
that  ends  in  recovery  is  a  cerebral  infantile  palsy. 

IV— 13 
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The  treatment  of  an  acute  encephalitis  has  for  its  object  to  deplete 

the  blood  vessels  of  the  brwi,  control  the  fever,  support  the  heart,  an«l. 
finally,  combat  the  brain  symptoms.  The  first  requisite  i<  ali.-olutc 
rest  in  a  darkened  room,  to  protect  the  patient. against  liglit  and  loud 
noises.  An  ice  bag  is  applied  to  the  head  or,  better,  a  Leiter  g  coil  or 
rubber  cap  through  which  a  constant  stream  of  cold  water  is  passed^ 
even  at  night.  Direct  depiction  mth  leeches  is  strongly  to  be  recom- 
mended, selecting  for  the  application  of  the  loeches  the  mastoid  process 
on  the  sido  which  is  susprrtcd  to  be  the  seat  of  the  disease.  Venesee- 
tion,  which  is  employed  in  adults  in  cases  of  severe  congestion  of  the 
brain,  should  be  considered  in  children  only  in  exceptional  cases.  De- 
pletion through  the  intestinal  tract  should  always  be  tried,  calomel 
bdng  the  best  remedy  for  that  purpose.  With  a  similar  object  in  view 
warm  foot-baths  may  be  given  in  the  hope  of  altering  the  distribution 
of  the  blood. 

Cold  pack:,  and  baths,  repeated  at  short  intervals,  are  the  jiriuciple 
means  employed  to  combat  the  fever:  although  quinine,  autipyrin  or 
aspirin  may  have  to  be  administered  either  by  mouth  or  by  rectum  in 
order  tO  reinforce  th(?  antipyretic  effect  of  these  measures.  Hot  batbs 
which  are  commonly  eiii|ih>y('d  in  the  treatment  of  fcrebrospinal  men- 
ingitis have  occasionally  been  employed  with  good  results  in  acute 
encephalitis. 

The  most  important  measures  for  supporting  the  heart  are  those 
which  diminish  the  fever  and  combat  the  violent  brun  symptoms. 

Another  important  factor  in  this  respect  is  the  administration  of  suffi- 
cient nourishnient  rvm  if  this  be  no  more  than  ntilk,  v'^<^<  nnd  soup. 
If  the  child  refuses  to  take  nourishment  it  must  U-  adiiiinistered  with  a 
spoon  like  medicine,  employing  a  mixture  of  sugar,  egg,  milk,  milk  of 
almond  or  a  little  somatose,  which  can  usually  be  done  without  any 
difficulty.  Alcohol  is  not  to  b<>  recommended;  coffee,  tea  and  cardiac 
stimulants  are  more  advisable. 

Severe  brain  symptoms  such  as  convultions,  jaetitation,  insomnia 
may  be  condjuted  with  large  doses  of  bromides  and  chloral  hytlrale. 
Lumbar  puncture,  unless  for  diagnostic  reasons,  is  not  to  be  recommended 
In  a  pronounced  case  of  encephalitis. 

After  the  acute  stii^e  has  subsided,  potassium  Iodide  is  usually  ad- 
ministered for  some  time. 

For  the  treatment  of  any  resulting  paralysis  or  epilepsy,  see  under 
cerebral  infantile  palsy 

II.  BRAIN  ABSCESS 

Brain  a68ces«  h  a  not  uncommon  disease  in  childhood. 

The  (•an«*'.j  >ir(>  h<;i,i  injuHf--,  diseases  of  the  ears,  nose  or  other 
structures  of  the  head,  suppuration  iu  distant  organs  and  general  sepsis. 
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We  accordingly  dLstinguish  traumatic,  otogenic,  rhinogciiic  and  metas- 
tatic abscesses.  When  no  cause  can  be  discovered,  the  term  idiopathic 
abscess  is  used.  Abscesses  occurring  as  sequels  of  sup^uiration  or  acute 
inflammatory  flisrast's  nf  the  meninges  or  of  the  hlood  \t-;>('ls  m\i<t  In* 
regarded  as  syinptunis  of  this  disease  and  therefore  require  no  further 
di:4CUS8ion  in  this  place. 

With  regard  to  the  frequency  of  brain  abscess  in  childhood,  Gowens 
found  that  of  223  causes,  24  oeeurreil  during  the  first,  and  48  during  the 
second  decade  of  life.  Holt  collected  27  cases,  most  of  them  in  infants, 
although  during  tho  cnrlicst  years  of  life  the  tendency  is  rather  toward 
general  suppurative  nuuiingitis  than  toward  brain  ai^cess.  Of  the 
various  fcmns  of  brain  absc^  the  otogenic  and  traumatic  are  the  most 
common  in  childhood.  "Idiopathic"  abscesses  not  infrequently  occur 
in  children  and  are  probably  due  to  a  former  unrecognized  srptic  process. 

Pathology.-- Rrnin  ahs^e^^s  is  the  result  of  acute  iiiflaiiiiiiation  of 
the  brain.  The  tissue  in  tlic  centre  of  a  dijjea.Td  focus  breaks  down  or 
undergoes  rapid  suppuration;  the  resulting  cavity  is  at  first  irregular 
in  outline  and  contains  greenish  yellow,  fetid  pus,  masses  of  necrotic 
brain  tissue,  sometimes  fluid,  and  always  bacteria.  In  addition  to  the 
pus  producing  organisms — streptococcu.H  and  staphylococcus — there  are 
found,  among  others,  pncumococcus,  pyocyiuicus  and  in  a  few  rases  the 
tubercle  bacillus  (Frankel).  The  abscess  grows  very  rapidly  and  may 
be  as  large  as  a  pea  or  occupy  an  entire  hemisphero.  After  a  time, 
(from  two  to  three  weeks  in  traumatic  abscesses,  Lebers)  the  pus  cavity 
becomes  surrounded  by  a  membranous  capsule,  which  is  usually  smooth 
and  va."!5cular  and  varies  in  thickness  up  to  .5  millimetres  according  to 
the  duration  of  the  al)scess.  As  the  abscess  becomes  encapsulated  it 
assumes  a  more  spherical  shape.  The  development  of  a  capsule  does 
not  necessarily  imply  that  the  disease  has  become  arrested,  for  it  may 
remain  latent  for  a  long  time  (28  years  in  the  case  of  traumatic  abscess, 
Nauwerk).  Otitic  abscesses  remain  latent  at  most  IJ  years  (Macewen). 
Not  infreiiuently  t!ie  ahseoss  connects  hy  a  fistula  with  tho  surface  of 
the  brain  or  a  diseased  portion  of  the  skull.  The  brain  substance  in  the 
immediate  neighborhood  of  the  abscess  usually  exhil^ts  inflammation 
and  softening;  large  abscesses  cause  pressure  symptoms  in  distant 
portions  of  the  brain,  flattening  of  the  convolutions  and  internal 
hydrocephalus. 

The  different  varieties  of  brain  abscess  present  certain  special 
features.  Traumatic  brain  abscess  is  almost  always  solitary  and  is 
usually  utuated  in  the  cerebrum,  more  rarely  in  the  cerebellum.  It 
may  remain  latent  for  years.  Otitic  brain  abscess  occurs  chiefly  as  the 

result  of  chronic  suppurative  catarrh  of  tlie  middle  car  (cholesteatoma, 
polypi),  the  morbid  proce.^^s  beginning  in  the  bone  and  involving  the 
dura  secondarily.    It  is  situated  in  the  temporal  lobe  (usually  on  the 
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right  side,  Korner),  or  in  the  cerebrllum.  Aceorilinj»  to  Korncr  82 
j)er  otmi.  of  otitir  brain  absmssos  in  rhlldrt  n  ornir  in  the  cerebrum  and 
10  per  rent,  in  the  crictx  lluni.  In  adults  the  iiropnriion  ij*  03  per  cent, 
in  the  cerebrum  iind  37  per  cent,  in  the  cerebellum.  The  abicei^s  is 
tisually  ijolitary  and  mfty  attain  a  eon»iderable  siie,  particularly  in  the 
temporal  lobe.  The  afaeeesses  which  rarely  fdtow  suppurations  in 
the  nose  and  in  the  orbital  cavities  are  usually  situated  in  the  frontal 
lnh(>v-.  MrtfT'taftr  abf=res.se8  arc  paiiiculaily  frniui  nt  in  children.  The 
primary  dinease  may  be  a  putrid  affection  of  the  lungs  (bronchiecta.*si.<«, 
gangrene  of  the  lung,  sometimes  ulcerous  tuberculosis),  more  rarely 
suppurative  peritonitis;  thrush  even  is  given  as  the  cause  In  few  eases 
(Zenker,  Wagner).  Metastatic  abscesses  are  almost  always  multiple. 
They  exhibit  a  predilection  for  certain  portions  of  the  brain  and,  in 
addition  to  pntrid  juj^,  nrrasinnally  rontaiii  some  of  the  structural 
elenienta  of  the  primary  focus  (,[)igment  from  the  luug«).  So-called 
inf^ums  abscesses  are  sometimes  seen  after  cerebrospinal  meningitis, 
typhoid  fever  and  influensa  and  have  a  similar  significance,  In  a  good 
many  of  these  cases  an  otitis  t)robably  represents  the  connecting  link. 
The  occurrence  of  primnry  idiojmlhic  brain  abscess  is  fpiite  properly 
doubted  by  many  authorities  iTIufiuenin.  v.  Rerfimann.  Brooa  and 
others),  particularly  as  a  long  interval  of  time  may  elapse  between  the 
primary  suppuration  and  the  appearance  of  the  abscess.  Martins 
believes  tliat  a  [)nmary  abscess  may  be  produced  by  a  bacterial  cause 
of  cerebrospinal  mrnin^itis. 

Tln'  rlinii  a!  jthenomena  vary  according  to  the  case,  the  seat  of  the 
absciss  and  the  stage  of  the  disease.  We  distinguish:  (1)  the  initial 
stage;  (.2)  the  stage  In  which  the  abscess  is  well  developed,  and  (3)  the 
terminal  stage.  In  addition  there  is  in  many  cases  a  latent  stage,  which 
occurs  between  the  first  and  second  and  must  be  inferred  chiefly  from 
the  history  fMacewen,  Oppenheim). 

Thr  initial  stage  is  characterized  by  hi-adat  tn\  Mimiiing,  t-hiUs 
an<i  genrral  prostration,  with  fever  of  variable  degree,  i  lu'se  symptoms 
may  essily  be  overlooked  in  the  presence  of  a  head  injury  or  a  suppura- 
tive otitis,  which  in  themselves  produce  the  picture  of  severe  illness. 
The  initial  stag*'  may  last  fronj  1  to  (»  days.  It  is  followed  by  a  period 
of  latency  during  which  either  all  syniptnnis  nrr  f-ntirely  absent  ("pure 
latency")  or  the  patient  may  be  in  comparatively  good  health,  oc- 
casionally interrupted  by  headache,  fever,  a  tendency  to  drowsiness  or 
sudden  chills  (''impure  latency,"  Oppenheim,  Huguenin).  Optic  neu- 
ritis may  be  present.  Leaving  out  a  few  exceptional  oascSf  this 
period  rarely  lasts  longer  than  a  f(  w  months.  Thi  active  or  manifcfjt 
stage  of  the  disease  either  follows  directly  ujion  \  'ur  initial  stage  or  may 
bt!  separated  from  it  by  the  latent  period.  It  is  during  this  stage  that 
the  physician  often  sees  his  patient  for  the  first  time.   The  general 
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symptoms  of  tho  first  sta<ri>  are  siiU  present  in  inorr  or  less  characteristic 
form  and,  in  atiUiltoa,  uiiicr  signs  referable  to  the  seat  of  the  disease 
make  thdr  appearance.  The  headache,  which  is  usuaUy  leas  intense 
than  during  the  initial  stage,  vs  often  referred  to  a  definite  part  of  the 
head  and  thus  affords  some  clue  to  the  seat  of  the  brain  abscess,  al- 
though great  caution  is  necessary  in  this  respect  in  the  case  of  ihildren. 
It  is  increased  by  anything  which  tends  to  raise  the  blood  pressure 
(contraction  of  the  abdominal  muaeles  or  coughing).  Sometimes  per- 
cuasion  of  the  skull  elicita  distinctly  localized  pain.  Vomiting  is  more 
marked  in  cerebellar  abscess  and  often  follows  a  change  to  the  erect 
posture.  Convulsions  are  more  frecpient  in  children  than  in  adults. 
The  pulse  rate  is  distinctly  rnlucrd  and  may  fall  as  low  as  30  to  60 
beats  in  the  minute  (Macewen,  Baginsi<y,  Ghick).  The  pulse  is  usually 
irregular  and  intermittent.  Cases  are  observed,  however,  especially 
in  children,  in  which  the  entire  active  stage  of  the  disease  is  marked  by 
increased  pulse  frecpiency.  Respiration  may  be  slowed  in  cerebellar 
abscess,  and  Cheyne-Stokcs  hreathinp  is  occasionally  observed.  Tli«' 
temperature  is  usually  norniul  and  often  subnormal,  an  injportant 
point  in  the  differential  diagnosis  from  suppurative  meningitis  and 
sinus  phlebitis.  Psychic  changes  which  often  occur  are  interesting. 
They  eonnst  in  loss  of  memory,  inability  to  concentrate,  sluggish  re- 
action to  stimuli.  In  smaller  children  there  may  be  stupor  aiul  delir- 
ium, with  violent  headache  as  the  dominant  symptom.  In  addition 
to  these  general  symptoms  many,  but  by  no  means  all  cases  e.xhibit 
focal  symptoms  which  alTord  a  clue  to  the  seat  of  the  abscess.  It  is 
characteristic  of  brain  abscess  that  the  abscess  may  attain  a  consider- 
able size  before  it  produces  any  localized  symptoms.  The  reason  of 
this  lies  in  the  slow  growth  nf  tlir  .'ihsc(»ss.  the  frradual  <  ik  roachment  on 
the  brain  substance,  and  llie  tact  that  the  inoit  di  Hrale  portions  of  the 
brain,  the  internal  capsule  and  the  medulla  oblongata,  are  rarely  the 
seat  of  abscess.  Small  multiple  abscesses  particularly  of  the  metas- 
tatic variety  rardy  cause  paralytic  tiymptnms. 

The  focal  symptoms  may  be  due  directly  to  the  seat  of  the  abscess 
or  to  pressure  on  distant  portions  of  the  brain.  Abscesses  in  the  tem- 
poral lobe,  which  must  be  thought  of  after  disease  of  the  middle  ear, 
are  characterized  by  word  deafness  (the  words  are  heard  but  their  mean- 
ing is  not  understood)  and  loss  of  hearing  in  the  opposite  ear.  In  addi- 
tion to  these  sym))toms,  which  are  difiBcult  to  elicit  in  children,  we  have 
as  the  re.'-tilt  of  pressure  on  the  internal  caf>«ul<'  paralysis  of  the  facial 
nerve  or  the  e.xtrennties  on  the  opposite  side,  atui  from  pressure  on  the 
oculomotor,  wliich  runs  along  the  base  of  the  brain,  paralysis  of  that 
nerve  on  the  same  side  (rarely  of  the  internal  muscles  of  the  eye).  When 
the  absc;css  is  on  the  left  side,  a  purely  motor  aphasia  from  pressure  on 
the  third  frontal  convolution  is  present.    Abscesses  situated  in  the 
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frontal  lobe  rarely  produce  deliiiile  focal  symptoms;  althuugh,  under 
thi*  same  conditions  aa  obtained  in  abscess  of  the  temporal  lobe,  hemi- 
plegia of  the  other  side  of  the  body  and  aphasia  may  result  as  distal 
effects.  An  absci'iss  in  the  parietal  lobe,  particularly  one  of  traumatic 
origin,  may  lead  to  cortical  convulsions  and  hemiplegia  on  the  opposite 
side  of  tlic  boily,  which  often  attacks  the  intlividiial  <  \tr('ii>ities  in  suc- 
ci'ssion,  with  convulsions  and  fever.  Abscesses  in  the  occipital  lobe  arc 
rare;  they  leatl  to  hemianopsia,  but  the  symptom  is  not  reliable.  In 
abi^ccsscs  involving  both  the  occipital  lobes  blindness  is  observed. 
The  charaeteristic  symptoms  of  cerebellar  abscess  are  rigidity  of  the 
neck,  interference  with  the  gtut,  vomiting,  violent  headache,  and  distal 
symptoms  referable  to  the  corpora  quadrigemina,  the  pons  and  the 
medulla  oblongata,  with  paralysis  of  the  ocular  muscles,  the  bulbar 
nerves,  henuplegia  of  thi-  opposite  side  or  paraplofri'i-  Tliese  <listurbances 
are  observ«'d  chiefly  wlien  the  hsion  involves  the  worm:  when  the  ab- 
scess is  situated  in  the  cerel)elhir  heinii-plieres.  local  <listurhanccis  may 
be  aljsent  for  a  long  time.  In  the  pons  and  medulla  oblongata,  abscesiscs 
arc  very  rare  (Cassiercr). 

This  stage  of  manifest  symptoms,  which  b  characterized  by  a  great 
variety  of  morbid  phenomena,  may  merge  directly  into  the  fertninoi 
stage  by  a  steady  increase  in  the  symptoms;  or  the  terminal  stage  may 
follow  inimediat<'ly  u|)on  the  j^oriod  of  latency.  The  pus  may  find  its 
way  to  the  surface  of  the  brain  and  set  up  acute  purulent  meningitis, 
with  convulsions,  chills,  acceleration  of  the  pulse,  fever  and  disturl)ances 
of  the  respiration,  or  the  alxscess  may  ru[iture  into  the  ventricles  of 
the  brain  (pyocephalus),  in  which  case  the  course  is  exceedingly  vio- 
lent and  the  above-mentioned  symptoms  arc  very  intense.  The  patient 
goes  into  collapse  almost  at  once  and  death  ensues  a  few  hours  later. 
In  rare  eases  the  terminal  symptoms  are  less  pronounced,  80  that  a 
diagnosis  of  "atypical"  meningitis  is  made.  .Again,  the  brain  symptoms 
may  be  entirely  absent  and  death  may  occur  from  general  marasmus 
and  |>y}eniia. 

In  order  to  establish  the  diagnosis  of  brain  abscess  there  must  be, 
as  Opi)enheim  quite  properly  contends,  an  exciting  cause.  In  the  case 
of  children,  however,  it  is  often  difficult  to  find  the  cause  as  diseases 
of  the  car  and  nose  frequently  remain  latent,  and  a  long  interval  often 
intervenes  between  an  injury  to  the  hea^'^  and  the  ap[)earance  of  brsin 
abscess.  Conversely,  pus-retention  folloiving  a  head  injury  or  an  acute 
otitic  may  prn(l>i<-e  l>r,'iin  s\'T!iplnnis  w!iie}i  jirornptly  subside  after  the 
pus  has  been  evaenutni  l»y  .^urgicai  intervention.  Kven  if  the  <liaizi!(>si.K 
of  intracranial  suppuration  is  positive,  there  still  remain  to  be  con- 
sidered purulent  meningitis  and  sinus  phlebitis.  Purulent  meningitis  is 
quicker  to  develop  after  an  injury  or  the  onset  of  an  acute  otitis  then 
is  the  ease  with  brain  abscess,  which  requires  several  days  or  weeks  to 


Digitized  by  Google 


ORGANIC  DISEASES  OF  THE  NERVOUS  SYSTEM  m 


form.  Acute  brain  symptoma  such  as  convulsions,  delirium  and  coma 
are  more  iuteiMe  from  the  beginning  and  are  constant;  the  local  symp- 
toms are  ^ore  evanescent.  The  fluid  obtained  by  lumbar  puncture, 
which  may  be  pi  i  formed  even  if  atecess  is  auspectml,  contains  pus  cor- 
puscles. The  diagnosis  of  srroii^  monin^itis,  which  may  also  occur 
after  otitic  afTections,  is  more  dillicull.  Its  syiii|)t()ius  are  such,  how- 
ever, that  there  is  more  danger  of  confusing  it  with  purulent  meningitis 
than  with  bratn  abscess.  Sinus  phlebitis  is  characterised  by  a  typical 
pus-temperature,  with  chills  and  remissions;  the  only  positive  symp- 
toms are  those  referable  to  the  blood  vessels,  which  will  be  discussed 
in  another  place. 

If  the  case  is  one  of  chronic  brain  al^cess,  the  possibility  of  a  brain 
tumor  must  be  considered,  particularly  as  in  scrofulous  and  tuberculous 
individuals  the  association  of  brain  tubercle  with  discharge  from  the 
ears  is  quite  witlun  the  bounds  of  possibility.  The  absence  of  the  initial 
ri'^f  of  tempcraturo.  the  more  localized  rluiraftrr  of  tlie  focal  syiuptoins 
and  <listinctly  slower  cuiu>e  of  the  distji.^e,  the  presence  of  marked 
choked  disc  are  in  fav(^r  of  brain  tumor.  The  probable  seat  of  the  sus- 
pected neoplasm  is  of  some  importance,  as  abscess  is  rarely  situated  in 
the  pons  or  in  the  medulla  oblongata,  while,  on  the  other  hand,  brain 
tumors  in  chiMrcn  are  not  infreipient  in  the.se  regions.  If,  in  the  pres- 
ence of  an  aural  afTcction.  synipttiins  referable  to  the  temporal  lobes 
are  detected,  this  is  in  favor  of  brain  abscess.  If  the  brain  symptoma 
persist  for  some  time  without  undergoing  any  change  ami  the  general 
condition  is  not  favorable,  the  probabilities  are  rather  in  favor  of  an 
abscess.  The  sudden  occurrence  of  the  terminal  stage,  when  symp- 
ton)s  of  liiaiii  ttinior  Imve  been  present  only  a  short  time,  is  quite 
characteristic  of  abscess. 

Even  with  the  aid  of  all  these  points  in  tin  liillerenlial  diagnosis 
we  cannot  always  avoid  mistakes,  or  at  least  it  may  have  to  be  admitted 
in  individual  cases  that  the  diagnosis  is  impossible.  The  fact  that 
abscess  shows  a  tendency  to  be  nmltiple  and  a  preference  for  the  le.sa 
characteristic  portions  of  tin  Iiiaifi  renders  it<  recognition  more  difficult. 
In  a  case  of  doubt  between  tumor  aiui  abscess  it  is  better,  in  the  interests 
of  the  patient,  to  adopt  the  latter  theory  and,  if  possible,  to  attempt 
operative  interference. 

Although  brain  abscess  may  retnain  latent  for  a  long  time,  and  al- 
•though  it  may  rnrrly  undergo  ab-orpnon  or  rupture  on  the  exterior  of 
the  brain,  the  prognosis  is  di-tinclly  unfavorable.  In  any  case  of 
brain  abscess  the  possibility  of  rupture,  either  spontaneous  or  from 
traumatism,  followed  by  sudden  death  must  be  borne  in  mind. 

For  all  that  in  many  eases  the  diagnosis  of  a  brain  abscess  may 
mean  the  patient's  salvation  because  it  offers  the  chance  of  a  successful 
operation,  whereas  in  cases  of  meningitis  or  brain  tumor  the  .chances 
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for  successful  operation  are  much  fewer.  We  must  not  omit  to  em- 
phasise the  importance  of  prophylaxis  in  brain  abscess,  which  consbts 
in  the  careful  treatment  of  all  suppurative  wounds  of  the  head  and 

aurnl  afffotlons.  The  results  of  the  nuiny  oper;ition«  on  hrnin  abscess 
which  have  been  perfornied  in  recent  times  are  not  aht)gt:ihir  unfavor- 
able. (Oppenbcim  compute:^  36  recoveries  out  of  53  c&svs  of  traumatic 
abscess,  Komer  51  out  of  92  cases  of  otitic  abscesses.)  Even  infants 
and  very  small  children  may  recover  (Holt  had  o  successful  cases  with 
operation).  "Without  going  into  the  technic  of  the  operation  it  may 
be  stated  tliaf  the  tendency  nowadays  is  toward  free  openinj:  nf  the 
skull  and,  if  tlie  abscess  does  not  at  once  come  into  view,  fearless 
exploration  of  the  suspected  portions  of  the  brain  with  a  needle.  The 
favorable  prospects  of  operation  are  unfortunately  marred  by  the 
fac  t  that  abeeesses  arc  prone  to  be  multiple  so  that,  after  a  Urge  abscess 
has  been  evftcuated.  death  may  ensue  from  a  second  purulent  focus, 
the  existence  of  which  had  not  been  suspected.  Evacuation  of  the 
abscess  without  thorough  treatment  directed  against  the  primary 
trouble  is  of  course  of  no  more  value  than  any  other  symptomatic  treat- 
ment. If  no  ()p(  ration  i.^  performed,  the  patient  is  very  likely  to  die 
sooner  or  later  from  the  effects  of  the  al>scess;  hence,  if  the  diagnosis 
is  half  way  positive,  operation  should  be  attempted  in  spite  of  the 
uncertainty  of  its  rcsultii. 

III.  BINUa  THROMBOSIS 

Thrombosis  of  the  cerebral  sinuses  may  occur  as  the  result  of  grave 
dehilitatinc;  disrases  f"  iTiarantie "  or  ''primary"  thrombov-is>  or  mav 
accompany  .some  aeuie  intlanimatory  afTection  of  the  cranial  structures 
("phlcbitic"  ur  "secondary"  thrombosis;. 

Anatomy.— The  superior  longitudinal  sinus  follows  the  sagittal 
suture  along  the  top  of  the  skull  to  the  toreular  Herophilii,  situated 
at  the  occipital  prominence.  At  this  point  it  divides  into  several  other 
sinuses ;  the  occipital  sinus,  which  pn«>('!s  downward  and  empties  into 
the  uiiipiial  vein;  the  straight  sinus,  which  pa.sses  forward  and,  after 
receiving  the  blood  from  the  vena  magna  Galcni  which  drains  the  cho- 
rioid  plexus,  empties  into  the  inferior  longitudinal  sinus  (falciformis 
minor)  which  courses  along  the  lower  border  of  the  falx  cerebri;  the 
two  transverse  sinuses  on  each  side,  which  pa.ss  close  to  the  potrnus 
portion  of  the  mastoid  bone  and  empty  directly  into  the  jtictdar  vein-j. 
The  transverse  sinus  in  front  gives  off  the  inferior  petrous  sinus  between 
the  clivus  and  the  petrous  portion  of  the  temporal  bone,  and  the  superior 
petrous  sinus  at  the  upper  border  of  the  petrous  portion;  these,  after 
passing  around  the  sella  turcica  unite  to  form  a  large  channel,  the  ca- 
vernous sinn?.  wliich  communicates  wit  Is  the  nntlar  vein?*.  Be«ide8 
the  venous  trunks  that  have  been  mentioned,  the  sinuses,  especially 
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the  sinus  of  the  fi&lx  cerebri,  communicate  with  numerous  small  veins 
that  perforate  the  skutl  at  various  points.  The  cerebral  sinuses  represent 
cavities  of  varying  width  and  outline,  provided  with  small  valves;  th(>y 
eontain  minute  septa  and  villi  which  encroach  on  the  lumen  and  explain 
their  special  tendency  to  thrombosis. 

Marantic  sinus  thrombosis  results  from  conditions  characterized 
by  marked  loss  of  fluid  or  w^kness  of  the  hea^,  such  as  severe  intes- 
tinal catarrah,  long^continued  suppuration,  endocarditis,  myocarditis, 
8y{)hilis  and  tuberculosis  with  sevc^re  cachexia. 

Till'  most  frecpirnt  feat  of  the  thrombosis  is  the  longitudinal  sinus 
and  next  to  that  the  transversa  sinus.  The  process  may  involve  most 
of  the  cerebral  sinuses.  Tlie  tlirombi  are  at  first  of  a  reddish  color, 
later  more  yellow- 
ish, of  a  loose  con- 
sistency and  very 
friable;  thf  attach- 
ment U)  the  wall  of 
the  sinus,  which  is 
butlittie  altcred,bat 
first  loose  but  grad- 
ually the  clot  grows 
firmly  adherrnt. 

,S'eco?i^^flr?/(phie- 
hitic)  sinus  throm- 
bosis results  from 
disease  of  the  ear, 
disease  of  the  bones, 
suppuration  within 
the  criiuial  cavity, 
the  orlnts  and  suppurative*  processes  in  the  face  (furuncle,  erysipelas). 

Sinus  thrombose  due  to  diseases  of  the  ear  may  be  situated  In  the 
transverse  sinuses,  especially  on  the  right  side,  the  petrosal  or  cavern- 
ous sinuses.  A  pblehitif  thrombus  i?  fhsroloml.  diffluent  and  in  a  state 
of  decomposition,  and  the  sinus  wall  exhibits  the  .signs  of  acute  inflam- 
mation, which  may  extend  to  the  neighboring  veins.  The  o^luslon 
of  the  sinus  and  the  spread  of  the  inflammation  may  produce  marked 
changes  in  the  meninges  and  in  the  bruin.  Hyperemia,  local  or  diffuse 
meningitis.  r\tcn>ivi»  meningeal  hiemorrhat^rs.  areas  of  .softening, 
ha5niorrhai:t's,  brain  al)scess  and  hydrocephalu.'*  are  observed. 

The  bacteriologic  findings  are  positive  not  only  in  marked  plUe- 
bitic  but  also  in  marantic  thromboais  (Heubner).  When  it  is  remem- 
bered that  in  the  tatter  form  of  sinus  thrombosis  also  the  primary  disease 
is  usually  due  to  bacterial  toxinsi,  Marfan^S  refusal  to  accept  the  th«'ory 
of  a  purely  "marantic"  thrombosis  appears  quite  justifiable;  according 
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to  him,  every  sinus  thrombosis  is  to  be  regarded  as  septica>mie  in  char- 
acter, and  he  distinguishes  only  between  those  forms  which  are  due  to 
a  local  cerebral  lesion  and  those  which  result  from  general  diseases. 
From  this  point  of  view  we  are  justifie<l  in  classifying  sinus  thromliosis 
among  the  inflammatory  diseases  of  the  central  nervous  system. 

The  symptoms  of  sinus  thrombosis  may  be  completely  masked  by 
the  symptoms  of  the  existing  disease.  This  is  particularly  the  case  in 
so-called  marantic  thrombosis,  because  the  convulsions  or  loss  of  con- 
sciousness to  which  they  give  rise  are  very  apt  to  be  regarded  as  the 
forerunners  of  death. 

The  cerebral  symptoms  are  not  very  characteristic:   they  consist 
Fia.  -M.  in  headache,  vomiting. 

crying  out  at  night,  con- 
vulsions, somnolence 
and  coma.  In  addition, 
there  may  be  strabis- 
mus, nystagmus,  dilata- 
tion of  the  |)upils  and, 
more  rarely,  palsies  in 
other  parts  of  the  body. 
In  an  infant  the  sudden 
occurrence  of  convul- 
sions followeil  by  som- 
nolence is  very  sugges- 
tive of  sinus  thrombosis. 

The  temperature  is 
of  considerable  diag- 
nostic importance.  In 
septic  sinus  throndwsis 
it  may  attain  extreme 
degrees  and  also  be 

characterized  by  repeated  chills.  If.  in  addition  to  a  sudden  extreme 
rise  of  temperature,  the  above-n>entioneil  cerebral  symptoms  arc 
present,  and  if  this  occurs  in  the  course  of  a  purulent  otitis,  for  example, 
the  change  in  the  pati<'nt's  condition  may  be  sufficiently  definite  to 
suggest  the  onset  of  .sinus  di.sea.sc. 

Local  (rdema  and  the  |)resencc  of  secondary  thrombi  from  extension 
are  important  signs  for  the  diagnosis  of  a  sinus  thron»bosis  and  afford 
direct  information  in  regard  to  the  character  ami  seat  of  the  disease. 
Thus,  thrombosis  of  the  transverse  sinus  produces  oedema  behind  the 
mastoi<l  process  and,  according  to  .lansen,  not  infrequently  also  throm- 
bosis of  the  upper  portion  of  the  jugular  vein;  the  thrombosis  in  the 
latter  can  sometimes  be  felt  or  may  betray  itself  by  pain  when  the  head 
is  moved,  by  persistent  lateral  inclination  of  the  heat!  and  by  dysphagia. 
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By  Dftking  preaaure  in  the  jugular  forftmen  it  may  cauac  disease  of  the 
nerves  wluGh  pass  through  the  foramen — ^the  vagus,  the  spinal  accessory 
ari'l  L'!"^''opharyngeal — ant!  bulbar  symptoms,  and  may  indeed  be  the 
4ir  t  cause  of  tleath.  Occlusion  of  the  longitudinal  sinus  is  followed 
by  KWclUng  of  the  veins  in  the  skull  and  in  the  scalp.  Thrombosis  of 
ihe  cavernous  sinus  may  conceivably  produce  swelling  of  the  eyelids 
(vhich  may  be  unilateral),  inflammation  of  the  orbital  contents,  dis- 
turbance of  the  oceular  muscles  and  trifacial  neuralgia.  These  local 
symptoms  are,  however,  frequently  absent  and  cannot  therefore  be 
retied  upon  for  the  diagnosis.  In  many  cases  a  general  pyaemia  may  be 
the  only  sign  of  an  existing  phlebitis  and  the  cerebral  symptoms  may 
be  quite  inconspicuous. 

The  course  of  j^Ihih  phlebitis  is  almost  always  rapidly  fatal.  Rarely, 
(particularly  in  the  aiurantic  form,  the  disease  may  last  several  weeks 
before  death  occurs.  Complications  due  to  secondary  disease,  parti« 
rul&rly  pulmonary  embolism,  may  occur.  Recovery  b  extremely  rare 
iDil,  owing  to  the  uncertainty  of  the  diagnosis,  its  frequency  is  difficult 
to  estimate.  Thrre  is,  however,  :i  possilnlity  of  a  collateral  circulation 
being  csiablished  (Holseher),  or  the  sinu.'?  may  become  obliterated  by 
fibrous  tissue  with  secondary  hydrocephalus  (Marfan),  constituting  a 
t(tn|iorary  recovery,  as  ha.s  been  ])rovcn  by  subsequent  autopsies. 
Acninling  to  Fischer  inflanunatory  disease  of  the  sinuses  ending  in 
recovery  is  one  of  the  causes  of  cerebral  infantile  palsy. 

OpcraUon  should  always  be  considered,  particularly  in  cases  of 
pUebitic  sinus  thrombosis.  In  cases  of  otitis  media  the  operator  often 
*iriii  .  II  op(>Ding  the  mastoid  process,  that  the  lateral  sinus  is  throm- 
boHcd  and  thus  lu  rforms  the  operation,  although  he  had  not  originally 
intcnilcil  to  do  <o.  Some  surpreons  roml>ino  the  operation  for  sinus 
thrombosis  with  ligation  of  the  jugular  vein.  Numerous  results  have 
ilriady  reported  from  this  operation  and  they  are  not  bad;  58.4  per 
cent,  of  recoveries  according  to  Koruer.  For  the  technic  of  the  various 
methods  of  operation  the  reader  is  referred  to  Korner  and  Jansen. 

IV.  THROMBOSIS  AND  EUBOLISII  OP  THE  CEREBRAL  VESSELS 

Occlusion  of  the  arteries  in  the  brain  is  far  men  rare  in  the  child 
than  in  the  adult  because  of  the  absence  of  arteriosclerosis,  which  is 
an  miprirtant  rtiologic  factor  in  later  life.  In  here<litary  sy|>hi!is  arterial 
«j*tKi-i(iii  may  n  suit  directly  from  the  vascular  disease,  lu  childhood 
primary  ilir<»nd)osis  of  the  brain  vessels  is  rare  as  conipared  with  sinus 
thrombosis,  as  the  latter  develops  in  the  form  of  marantic  sinus  throm- 
boais  under  conditions  such  as  exhausting  disease,  lowering  of  the  blood 
pre&Bure  and  the  like,  which  in  the  adult  usually  produce  thrombosis 
of  the  cerebral  arteries.  Sometimes  occlusion  of  the  cerebral  vessels 
occiUB  secondarily  from  extension  of  a  sinus  thrombosis.  Embolism 
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of  the  cerebral  vessels  is  mori'  frequent  aixl  is  always  duo  to  some  in- 
flammatory disease  within  the  vascular  apparatus.  The  acute  infecti- 
ous diseases,  such  as  diphtheria,  scarlet  fever,  pneumonia  and  even 
measles  (Bagin8ky)i  may  be  followed  by  cerebral  embolism,  the  cere- 
bral occurring  as  a  late  complication  of  the  primary  trouble.  After 
rhpiiniatic  ondorarflitis  ocrlusion  of  the  ccrt  hral  arteries  is  raro.  Poison- 
ing aiu!  burns  are  also  mentioned  among  the  causes  of  cerebral  embolism 
in  ihc  child. 

The  pathologic  findings  vary  with  the  Interval  that  has  elapsed 
between  embolism  and  death.  In  recent  cases  hieniorrhages  or  acute 
ha>nu)rrhagic  inflanimalion,  so-called  "red"  softening,  is  found.  This 
is  followf  tl  hy  "yellow"  softming,  due  to  changes  in  the  blood-pigment 
and  the  breaking  down  of  tissue.  If  the  site  of  the  embolism  is  not 
well  supplied  with  Uood,  the  area  of  softening  is  white  in  color,  so-called 
"white"  softening.  The  final  result  of  this  encephalomalaeia  b  al>> 
sorption,  scar  formation,  cyst  or  sclerosis.  Even  in  the  later  stages  the 
relation  to  the  MoocI  vessels  Is  (\isily  n-cofriiizril . 

It  follows  fmni  tlir  hIiuvc  (k-scriplion  that  tlir  (ii\iiliug  line  between 
infectious  embolic  euci  jjhalomalacia  and  prinuirv*  encephalitis  cannot 
always  be  sharply  drawn  pathologically,  particularly  in  the  Interstages 
of  the  disease.  As  a  matter  of  fact,  the  only  difiference  between  the 
two  conditions  lies  in  the  siie  and  number  of  the  embolic  plug^  that  are 
carried  to  the  brain. 

The  characteristic  feature  of  cerebral  embolism  is  the  sudden  oc- 
currence of  grave  brain  symptoms.  The  disease  is  usually  ushered  in 
by  convulsions;  this  is  followed  by  a  stage  of  coma,  during  which  local 
paralytic  and  irritative  symptoms  are  often  recognized.  Sometimes 
the  disea.se  is  preceded  by  general  cerebral  symptoms,  headiK-he,  rr«t- 
lessness,  voiniiiu^  and  hebrtinle.  An  accurate  diagnosis  cannot  he 
made  until  focal  .syinjiiouhs  make  their  appearance,  the  most  important 
<rf  which  are  hemiplegia,  aphasia  and  senson  paralysis.  As  the  initial 
symptoms  subside,  the  localizing  signs  become  more  distinct  and  afford 
some  clue  to  the  identity  of  the  occluded  artery  (see  diagram  under 
brain  tumor).  A  kiunv liilj^c  nf  the  parts  of  the  hrarn  which  are 
suppheil  by  the  various  ccrt  bral  arteries,  as  shown  in  the  following 
table,  will  aid  in  localizing  the  lesion: 

Artcria  cerebri  anterior  9.  cwpor,  ottoti:  nm,  medwa  RurfM»  of  fvontftl  and 
pATiatAl  lobev. 

Art.  oerabri  nMid.  a.  Fobnp  Sylvii:  Bual  ganglia,  part  of  the  intoiniil  capnda^ 

wrt-hral  cortex. 
Art.  cluiriuidua:  Cliorioid  pir-xus. 
Art.  oerebelU  inferior:  Under  suiiMS  of  oei«b«lliun. 
Art.  oerebelli  atilerior:  (V>n>l)t;Iluiii. 
Art.  corcbolli  superior:  Upper  surface  of  ct^rebuUum. 
Art.  carabri  poaUrior:  Oooipital  lobo,  pottsrior  portion  of  boml  gaaglii. 
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Embolism  of  the  artery  of  the  fissure  of  Sylvius,  which  is  followed 

by  the  appearance  of  hemiplopr  symptoms,  is  the  most  common  form. 
If  a  ^mall  end  artery  is  occluded,  marked  symptoms  of  paralysis  may 
be  wanting. 

When  arterial  embolism  involves  a  large  area  of  the  brain  or  affeets 
A  vital  portion,  it  may  prove  rapidly  fatal.  The  child  docs  not  regain 
eonsciousness  after  the  initial  coma;  profound  oollai)se  ami  increasing 
heart  weakncs,**  develop.  More  frequently  the  eourse  of  the  disease  is 
favorable;  the  initial  symptoms  gradually  subside  and  a  palsy  results 
which  presents  the  picture  of  cerebral  infantile  paralysis.  In  such  a 
case  the  oecurrenee  of  brain  embolism  can  only  be  inferred  from 
the  history. 

Diagnosis. — The  presence  of  a  cause  niul  tlu-  liistmy  of  sudden 
onset  are  es.sential.  But  since  iu  rhildhond  various  cerebral  alTerlions 
begin  with  convulsions,  the  distinction  from  a  circumscribed  menin- 
gitis, a  cerebral  haemorrhage  or  an  encephalitis  may  at  first  present 
great  difficulties  and  in  some  cases  may  be  impossible. 

Treatment  of  the  acutc  attack  consists  in  the  main  in  supporting 
the  heart,  and  mitipatinp;  the  severity  of  the  errclual  syni])loni.s  fsee 
treatment  of  encephalitis).  In  old  cases  the  treatment  is  the  same  as 
that  of  cerebral  infantile  paralysis. 

v.  CKKEIiRAL  SCLEROSIS 

The  term  cj-rebral  sclerosis  is  used  to  describe  a  nund)er  of  patho- 
logic condition'^  cluiniftfTized  macroscnpirnlly  hy  thifkrning,  contrac- 
tion and  brownish  discoioration  of  the  brain  ."Hub.^iaiu-e,  microscopically 
by  proliferation  of  the  connective  tissue,  particularly  in  the  septa  of 
the  brain,  and  in  the  perivascular  tissue,  and  by  thickening  of  the  vessel 
walls.  The  degree  to  \\  Inch  the  nerve  tissue  is  involved  in  the  process 
varies;  ganglion  cell-  and  nerve  fibres  may  atrophy  or  degenerate  and 
disappear  completely.  Srirrosis  may  affect  only  certain  portions  of 
the  brain,  forming  hard  knotty  tumors  (tuberous  sclerosis),  or  an 
entire  lobe  (lobar  sclerosis),  or  it  may  cause  shrinking  and  atrophy 
of  an  entire  hemisphere  either  of  the  cerebrum  or  of  the  cerebellum 
(hemispherical  form  of  sclerosis). 

These  forms  of  sclerosis  merely  represent  the  terminal  conditions 
of  some  severe  cerebral  process  and  may  accordingly  he  due  to  a  variety 
of  causes.  They  occur  as  the  result  of  intra-uterine  diseases  (combineil 
with  porencephaly);  they  may  be  the  products  of  brain  softening  due 
to  hereditary  syphilis,  or  represent  the  rvnudns  of  an  inflammatory 
ilisease  of  the  brain,  etc.  .Vcconlingly,  the  (linical  symptoms  which 
mark  tlie  onset  or  subse(|uent  course  of  these  sricroti''  conditions  are 
by  no  means  uniform.  In  tlie  beginning  they  frcfjucntly  resemble  the 
symptoms  of  a  congenital  paralysis,  encephalitis,  brain  embolism,  etc.; 


Digrtized  by  Google 


MM 


THE  DISEASES  OF  CHILDREN 


later  in  the  course  of  the  lUsease  the  variegated  picture  of  cerebral 
infantile  palsy  is  ginuilatcd. 

Hence  but  little  is  gained  by  collecting  these  vaHoub  forms  of 
BclerosiB  into  a  common  group,  be  it  never  so  comprrhensibic  (Richard- 
iere)  nor  is  the  subject  of  cerebral  disease  in  children  thereby  r  t  lored 
more  iritcllif^ililc.    A  bettor  \?  to  analyze  the  causes  of  bctci f>sis 

and  subdiviile  iheui  into  various  groups,  according:  to  the  etioh)g)'  an'l 
clinical  symptoms.  It  should  be  noted,  however,  tiiat  the  central 
nervous  system  in  childhood  exhibits  a  peculiar  tendency  to  react  to 
morbid  processes  by  the  formation  of  fibrous  tissue. 

Conspicuous  in  this  group  of  anatomical  findings  is  a  condition 
whirh  has  been  greatly  studied  in  recent  y(  ar:*  and  has  received  the 
name  of  difju.-ie  cerebral  sclerosis  (StriimpoU,  Heubner,  Busse,  Schiuaus, 
Billiard,  Hugo,  Wcif,  Frankl-Hochwart  and  others).  The  symptoms 
of  the  disease  are  not  present  at  birth,  but  develop  later  "often  in  the 
midst  of  perfect  health,"  although  the  child  may  have  previously 
exhibited  some  defect  in  its  nientally  or  bodily  development.  Diffuse 
8cU  )(ij-is  is  especially  apt  t(t  attack  chililren  in  the  first  years  of  life,  older 
children  and  adults  are  rarely  afTeeted. 

The  causes  of  diffuse  cerebral  sclerosis  are  not  known.  Syphilis, 
parental  alcoholism,  and  traumatism  are  mentioned.  In  one  ease  of 
Pfaundler's  (private  communication)  syphilis,  parental  consanguinity, 
and  alcoholism  and  beginning  paralysis  in  the  father  were  present. 

The  symptoms  of  the  diseabe  arc  both  psychic  anti  somatic. 

As  a  nUe  the  first  tliiug  tlmt  is  nuiici  d  is  a  diminution  of  the  intelli- 
gence, a  slug^hness  in  the  child's  movements,  a  loss  of  interest  in  its 
surroundings.  This  psychic  change  may  be  <  ousideraUy  increased  in 
the  subsequent  course  of  the  disease  and  complete  idiot  y  rtmy  ultimately 
develop.  The  power  of  speech  is  rapiilly  lost  and  the  child  exprefjses 
itaelf  only  in  grunting,  inarticulate  sounds.  There  are  cases  in  which 
the  intdUgence  remains  approximately  normal  and  is  indeed  rct^ned 
until  death.  Among  the  bodily  symptoms  awkwardness  and  sluggish- 
ness in  the  movements  of  the  body  are  first  noted.  The  muscular  tone 
is  increased;  the  inu.-i  l<  s  arc  tense  nn<i  boardlikc;  rigidity  soon  develops 
an<i  ultimately  leatLs  to  contractures.  The  muscular  ripiflity  is  not 
confined  to  the  extremities  but  attacks  the  muscles  of  the  face  and  the 
muscles  of  mastication  as  well.  Sometimes  the  legs  are  first  involved, 
in  other  cases  the  rigidity  appears  in  all  the  extremities  at  the  same  time. 
At  the  height  of  the  disease  the  child,  owing  to  the  sj  :istic  contractures, 
is  dejjrived  of  all  power  of  motion;  the  arms  are  Hexed  and  pressed 
against  the  trunk,  the  legs  are  extended  and  crossed;  there  are  dis- 
tressing convulsions  affecting  the  muscles  of  the  jaw  and  general  muscular 
twitehings  which  may  be  rhythmical,  and  absolute  inability  to  earry 
out  any  intentional  movements.  Tremor,  ataxia  and  athetosis  are  not 
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infrequently  |)resenl.  True  paralysis  anil  atrophy  do  not  occur;  but  the 
children  rapidly  emaciate  during  the  subsoqucnt  course  of  the  disease. 

Among  ocular  symptoms,  nystagmus,  strabismus,  conjugate  devi- 
ation, choked  disc  and  atrophy  of  the  optic  nww  are  observed.  The 
pupils  roact  promptly  to  light  and  arrnmriKxhit ion. 

Disturljiinrps  of  doplntition,  phonatiou  and  the  movements  of  the 
tongue  arc  present  in  rare  cascB. 

The  course  of  the  disease  is  occasionally  interrupted  by  apoplecti- 
form, rarely  epileptic  attacks,  which  leave  the  child  in  a  much  worse 
condition.  Death  ultimately  results  from  decultttus,  pneumonia  or 
some  oihvr  terminal  condition. 

The  alx)ve-described  {^ymptoinsi  are  by  no  means  present  in  every 
case.  Many  of  the  symptoms  may  be  wanting  and,  on  the  other  hand, 
the  course  is  not  always  steadily  progressive  as  here  flcscrlbed.  It  must 
be  remembered  that  the  clinical  picture  is  as  yet  but  imperfectly  defined 
and  an  accurate  description  of  the  symptonis  rannnt  he  thought  of. 

Such  pathologic  observations  as  hnve  been  made  in  difTuse  seb'ronis 
are,  in  the  main,  quite  uniform.  Not  only  the  brain,  but  the  medulla 
oblongata  and  tbe  a|Nnal  cord  as  well,  ia  diffusely  thickened  and  hard- 
ened, so  that  ero8»«ection8  retain  their  sharp  edges  which  is  not  usually 
the  case  in  the  brains  of  children.  The  hardening  and  tliickcning  process 
is  particidarly  marked  in  the  wliitc  .^ul)8tance  and  in  the  basal  fianglia. 
The  culiir  of  the  nie<lullary  substance  is  yellowish  white,  that  of  the 
cortex  a  pale  gray.  There  are  no  areas  of  special  thickiimig.  Histo- 
logically a  considerable  increase  of  the  connective  tlisue  and  of  the 
medullary  ceHs  is  found,  while  the  ganglionic  elements  are  intact.  Ac> 
cording  to  Schmaus.  the  pathologic  i)ieture  rej)resent8  the  end-product 
of  an  interstitial  inflammatory  process  and  his  view  has  been  accepted 
by  most  authors. 

The  term  pseudosclerosis  is  applied  to  a  condition  characterized  by 
symptoms  such  as  are  usually  ascribed  to  multiple  sclerosis— dbturbance 
of  the  speech,  tremor,  nodding  of  the  heiul  and  disturbance  of  degluti- 
tion— and  by  complete  nhsfjifo  of  nil  fiatholofiie  findings.  In  children 
pseudosclerosis  appears  to  be  an  endogenous  disease  (Fraukl-llochwart). 

VI.  POLIOUYCLITIS 

Poliomyelitis  is  an  acute  inflammation  of  the  spinal  cord  which 
chiefly  attacks  the  distribution  of  the  anterior  central  artery  (Kudyi) 
in  the  pray  matter  of  the  anterior  liorn.  'I'lic  term  polionjyelitis  which 
was  introduced  by  l\.u.ssmaul  is  therefore  qinie  appropriate  ( gray), 
but  it  does  not  imply  a  sharp  tlistinction  from  niyelitis  (.see  below). 

The  Investigators  of  poliomyelitis  had  to  overcome  two  great 
obstacles  In  fore  they  arrived  at  the  above  correct  recognition  of  the 
pathology  of  the  disease.  The  spinal  nature  of  tbe  di»easc,  first  postu* 
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Iato<l  by  llciiu-  in  and  later  by  Duclu-nno,  was  for  a  time  calletl 

in  (lucstion  and  the  disease  was  deseribed  und<'r  the  name  of  "essential 
infantile  paralysis"  (Barthez  and  Killiet).  Later,  when  Charcot, 
JofTroy  and  others  had  positively  demonstrated  changes  in  the  spinal 
cord,  it  was  supposed  that  poliomyelitis  depended  on  a  primary  tlisease 
of  the  ganglion  cells  leading  to  atrophy,  without  any  other  disease  of 
the  spinal  marrow  (Charcot).  This  theory,  which  was  based  on  the 
post-mortem  fiiulings  in  a  case  of  poliomyelitis  of  some  duration,  suf- 
fered a  severe  shock  when  acute  inflammatory  changes  in  the  spinal 
marrow  were  demonstrated  (by  Roger,  Danuischino  and  Roth)  in  chil- 
dren who  had  (lied  early  in  the  disease;  nevertheless.  Charcot's  concept- 
ion of  a  primary  disease  of  the  ganglion  cells  has  many  adherents  even 

Fio.  45. 


Kiffii"*-  rrrrl.nil  irlprroi*.    dri  tlim- yran  i>lil.    tlrailiml  iiiki'I  beginiiinit  in  llw  tljinl  >c«r  n(  life.  Sp«mi 
«if  Itip  fmii  rMrviiiiiir"  Willi  rniarialKin  Bn<l  omtrarlurri'.    Ap«i|ilrr(ifi)riii  >rixurr.«  wilK  <llalurl>nn(V  of 
f>rii>ii*iH"w.     rn^tnuK  Bn<l  icrilimK  of  ■i>r  irrlli.    CoiijuKalr  lirvialioii;  n>i>taKniu>;  liiillmr  f)!!)!!!))!!!:-;  nlmphy 
o(  tin-  iiptir  iirr\r.     .Ni>  iiirrrii'w  in  llir  rrrehrnl  piwourr;    mpniality  but  liltk-  nffpcted.    Al  the  tim*  tlie 
pirlurv  »«»  takm  tUr  ct>rnlili<>n  wa«  !itali<mar>';  powihly  iImtp  waji  miiuc  iitipruvrnirnt . 


at  the  present  day  i  Risler  and  von  Kahlden)  an<I,  up  to  a  certain  point, 
LovegrenV  Most  (if  the  more  recent  investigators  ( Cioldscheider,  R»'d- 
lich,  Siemerling.  Pierre  Marie.  Neurath),  however,  have  expressi'd 
themselves  in  favor  of  an  inflammatory  nature  of  poliomyelitis  and  at 
the  present  time  the  di.scussion  on  this  point — whether  the  disease  is 
exclusively  inflammatory — is  practically  confined  to  a  controversy  on 
the  general  problems  of  inflammation. 

Recent  cases  of  poliomyelitis  exhibit  post  mortem  all  the  signs  of 
acute  inflammation  ( liypera>mia,  increase  in  the  number  of  blood  vessels, 
(I'dema,  snmll  cell  infiltration,  cloudy  swelling  of  the  ganglion  cells, 
degeneration  of  the  nervous  elenients  and,  ultimately,  central  softening) 
in  the  anterior  horn.  The  inflammation  is  not  limited  to  the  gray 
matter  but  extends  also  to  adjoining  portions  of  the  white  substance. 
Extensive  segments  of  the  spinal  corti  are  often  involved  in  the  inflam- 
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m.itory  process;  even  the  medulla  oblongata  may  be  attacked  (Red- 
lich).  Localization  of  the  lesions  in  the  cervical  and  lumbar  portions  of 
the  cord  is  characteristic  of  this  form  of  inflammation  of  the  spinal 
cord.  In  old  cases  the 
anterior  horn  on  the  dis- 
lascil  fiidc  is  distinctly 
narrowed;  the  ganglion 
cells  and  fibres  are  atro- 
phiiMl  or  sonu'tinu's  com- 
pletely destroyed:  and 
microscopically  the  ves- 
sels arc  oft  on  seen  to  be 
surrounded  by  the  re- 
mains of  inflammation. 

Numerous  bacterio- 
logic  examinations  have 
boon  made  in  poliomy- 
olitis  with  the  aid  of  lum- 
\m  puneturi'  (Schultze, 
Uulow.  Hanson.  Harbitz, 
DethlofT  and  others).  In 
most  of  the  cases  a  diplo- 
ecKTUs  was  found  resem- 
Wing  that  which  causes 
cerebrospinal  meningitis. 
Some  French  investiga- 
tors have  succeeded  in 
artificially  producing 
clinical  |)ictures  resjMn- 
bling  polionjyelitis  by 
injecting  various  bac- 
terial cultures. 

A  number  of  external 
injuries  were  formerly  in- 
cluded among  the  causes 
of  poliomyelitis.  Seelig- 
muller  holds  cold, 
infectious  diseases,  trau- 
matism, muscular  over- 
exertion,   d  «'  n  t  i  t  i  o  n  , 

psychic  disturbances  and  heredity  responsible  for  the  development  of 
poliomyelitis.  But  while  all  these  may  occasionally  be  contributory 
causes,  the  infectious  diseases  alone  have  any  significance;  for  they 
frequently  precede  poliomyelitis  so  directly  that  the  relation  cannot  be 
IV-I4 


Poliomyplilii'.  Boy  seven  years  old.  Atrophy  and  par»lysi» 
of  b<i«h  thr  fwX  art«  hxe«l  in  a  position  of  »lmhC  «iuinovaru». 

Haralysi!!  of  the  ablorninal  mui>clei«  on  the  riiiht  side  and  pro- 
trusion of  the  abilominal  contents.  i<iniulatinK  hernia. 
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regarded  as  a  mere  accident.  It  must  uot  be  forgotten  with  regard  to 
the  significance  of  the  history  that  the  attending  phymeiao  not  infre- 
quently mietakes  the  initial  stage  of  poliomyelitis,  when  it  ia  aecom- 

paniril  liy  fever,  for  some  other  disease  and  later,  when  he  recognizes 
the  extent  of  the  poliomyrliti?.  i?  iin'lin('<!  to  inform  the  parents  that  the 
paralysis  is  the  result  t»f  the  primary  di.scase. 

Aside  from  this  form  of  postinfectious  poliomyelitus,  there  is  no 
doubt,  however,  that  the  disease  in  the  great  majority  of  esses  occurs 
spontaneously  and  presents  the  character  of  a  non-contagioiis  infcitiou:! 
disease.  This  is  shown  by  flic  iiia>sini:  of  cmpps^  of  acute  in\  (  litis  during 
the  punimer  months  (July  and  August  i  (Harlow,  Sinkler,  Sachs,  Zappert 
and  Baumann),  which  b  absolutely  typical,  and  by  the  epidemic  ap- 
pearance of  the  disease  which  has  been  reported  from  various  locali- 
ties— America,  Sweden,  Norway,  Switierland,  France,  Italy,  CSermany 
and  Austria.  The  Stockholm  epidemic  described  by  von  Medin  is 
particularly  instructive  from  the  fact  that  cerebral  Spinal  and  peripheral 
disturbances  were  observed  at  the  same  time. 

Poliomyelitis  is  a  disease  of  earliest  childhood,  most  of  the  cases 
occurring  in  children  who  have  not  yet  completed  the  second  year. 
In  half-grown  individual!^  and  adults  the  disease  is  much  more  rare 
and  also  exhibits  certain  differences  in  its  course. 

Poliomyelitis  shows  a  preference  for  children  who  have  previou.sly 
been  healthy.  The  initial  symptoms  are  very  variable.  Wliile  it  is 
true  that  prodromal  symptoms,  such  as  lassitude,  anorexia  and  a  low 
degree  of  fever  are  often  overlooked,  the  onset  of  poliomyelitis  is  often 
80  imperceptible  that  the  children  go  to  bed  well  the  evening  before, 
and  wake  up  in  the  morning  with  signs  of  paralysis.  More  frciiucntly 
the  disease  is  ushered  in  by  several  days  of  fever  of  an  unceriain  type  or 
by  severe  nieningitie  febrile  states  (the  latter  also  when  the  di.scase  is 
localised  in  the  lumbar  portion  of  the  cord).  The  paralysis  attains  its 
maximum  extent  at  the  very  bepnning  of  the  disease;  gradual  develop- 
ment of  the  paralysis  by  successful  stages  is  the  exception  (Xeurath 
and  others).  As  soon  as  the  initial  nnixinuiiu  extent  has  heen  attained 
the  paralysis  in  the  extremities  l)egins  lo  diminish  and  uliiniately  is 
confined  to  a  definite  muscular  region.  This  condition  is  permanent 
and  is  regarded  as  the  recover^'  from  the  disease. 

The  characteristic  sign  of  poliomyelitis  is  a  flaccid,  atonic  muscular 
paralysis,  accompanied  by  atrophy  and  los.s  of  t'lectric  irritability. 
The  i>araly«is  is  pronounced  from  the  M-vy  oti'-et,  while  atrophy  and  loss 
of  electric  irritability  make  their  appt-aranee  within  a  lew  ilays.  The 
muscles,  shortly  after  the  onset  of  the  disease,  exhibit  loss  of  function 
but  retain  irritability  wholly  or  in  part  and  may  be  cxpt^eted  to  recover. 
Various  portions  of  the  body  are  parlicularly  liable  to  be  atta(  ked  by 
the  paralysis,  a  point  on  which  there  exist  numerous  st&tistici».  The 
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most  frequent  distribution  is  the  two  legs;  next  in  frequency  one  lofr, 
one  arm.  an  arm  and  leg,  eithrr  on  the  same  or  on  opposite  sides,  and 
finally  the  muscles  of  the  trunk  and  both  arms. 

In  the  extrcraittes  the  disease  exhibits  a  remarkable  predilcetion 
for  certain  muscles.  In  the  arm,  the  deltoid,  next  the  biceps,  brachialis 
anticufi,  supinator  longus  (also  the  muscles  of  the  upper  plexus-type 
anrl  ihr  other  shoulder  musrlcs  art>  rhirfly  attacked:  paralysis  <>f  the 
triceps,  of  the  muscles  of  the  hand  ami  ('nni{)lete  paralysis  of  all  the 
muijclcii  of  the  arm  arc  more  rare.  To  sum  up,  therefore,  the  paralysis 
of  poliomyelitia  generally  attacks  the  proximal  portions  of  the  arm. 
In  the  lower  extremities  the  perineal  muscles  are  very  frequently  af- 
fected.  Next  to  these  the  tibialis  anticus,  the  quadriceps,  the  gluteal 
muscles,  the  til)ialis  posticus  aini  Irss  frctjufiitly  the  niusrh's  of  the  calf 
of  the  leg  become  paralyze*!;  tiie  sartorius  is  never  aHected.  Wid«'- 
spread  flaccid  paralysis  of  one  or  both  legs  is  seen  more  frequently  than 
the  same  condition  in  th«  arms.  ParaJysb  of  the  muscles  of  the  back 
with  lordosis  and  disturbance  of  the  }z:ait,  paralysis  of  the  muscles  of  * 
the  neck  causiiif:  drojiping  of  the  h(  ad,  and  paralysis  of  the  abdominal  ; 
muscles  with  unilateral  or  bilateral  protrusion  nf  the  abdomen  (Ibrahim) 
are  rare,  although  I  have  personally  seen  ail  those  forms.  A&sociated 
paralysis  of  the  muscles  hmervated  the  cranial  nerves  (facial,  hypo- 
glossus  and  eye  muscles)  has  also  been  observed  a  few  times.  The  palsies 
may  be  combined  in  a  variety  of  ways.  .Associated  paralysis  of  several 
extremities  (also  in  the  form  of  spinal  hemiplegia)  is  often  seen  in  recent 
rases.  As  a  rul*',  when  different  tiroiips  of  muslces  are  affected,  the 
paralysis  subsides  in  one  or  more  groups  and  the  disease  ultimately  is 
confined  to  a  much  smaller  territory  than  that  of  the  original  affection. 
Why  certain  muscle  gr()U|)s  are  affected  more  than  others  wc  do  not 
know  (Baumann);  po.ssibly  the  distribution  depends  on  certain  ana- 
tomical conditions  such  as  the  vascular  supply  of  the  individual  muscle 
nuclei  in  the  spinal  cord. 

The  loss  of  function  in  poliomyelitis  palsies  may  be  very  great. 
In  the  upper  extremity  the  shoulder  is  completely  paralysed  and  rarely 
the  other  joints  arc  also  immovable.  Poliomyelitis  of  the  lower  extremi- 
ties produfos  flacridity  of  all  the  joints  involved  (es]ie<  i;dly  of  the  ankle- 
joint,  "iieinlulum  foot");  sometimes  i>es  equinus  with  spasticity  results 
owing  to  the  preponderam<-  of  thos*-  muscle  groups  which  are  less  ."je- 
verely  involved.  When  the  paralysis  is  unilateral  the  power  of  walking 
Is  very  incompletely  restored  and  may  be  permanently  lost.  Many  of 
these  unfortunate  creatures  have  to  resort  to  the  most  bizarre  methods 
of  locomotion  f'liand  walkers"). 

The  tendon  retiexes  in  the  domain  of  the  anecied  muscles  are  di- 
minished or  abolished,  although  a  reflex  that  is  absent  at  first  may  later 
reappear  The  presence  of  a  reflex,  however,  does  not  exclude  the  cxint* 
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cncr  f»f  spinal  infantile  palsy.  For  when  the  bicops,  quadriceps,  calf 
niusrirs  (and  the  corresponding  centres  in  the  spinal  cord)  are  intact,  the 
tric<-p.>;.  patellar,  and  Achilles  tendon  reflexes  may  be  preserve<l  even 
if  the  other  muscles  of  the  same  extremities  are  paralyzed.  In  fact, 
the  ri  Hexj's  in  the  leg  may  even  be  increased  when  the  arm  on  the  same 
side  is  paralyzed,  probably  because  of  a  slight  degeneration  of  the  pyr- 
amidal tract  due  to  ext»'nsion  of  the  primary  inflammation  to  the  region 
of  the  pyramidal  tracts.  The  same  explanation  is  probably  applicable 
 i^itMi.  47  «i»a  *».   to  the  exaggeration  of  the  Achilles  tendon 


l*<iliunivf'lilii-.    Cliiltl  m-rn  yrars  nlil.  Srvrrr  ro'slv^i"  "f  Imlh  Ipf".  mnlrmrlurr  at  ihe  hip-joint,  fnarkr<i 
liinluri?'  of  itie  lunilmr  pairtinn  nf  llir  •pinal  roliinin  ( " lHin<l-walkrr " ). 


iM'ginning  of  the  disea.M'  (symptonjs  of  spinal  cord  irritation)  anil  later 
disappear  ( Ducjuennoy ).  Disturbances  of  the  bladder  are  rare,  at 
least  in  infantile  poliomyelitis  and,  wh«'n  present,  usually  represent  an 
early  symptom  of  involvement  of  the  lower  .segment  of  the  spinal  cord. 
Acci>rirnig  to  Oppenlieim  the  possibility  of  isolated  poliomyelitis  afTect- 
ing  the  musch's  of  the  bladder  and  rectum  (sudden  occurrence  of  paraly- 
sis of  the  bladder  and  rectum)  must  be  borne  in  mind.  It  must  not  be 
forgcttteti  that  s|)liincter  paralysis  in  the  initial  stage  may  be  due  to 
hyperpyrexia  and  hebetude. 

In  a<itliti()n  to  disturbances  afTecting  the  muscular  apfiaratus,  the 
poliomyelitis  is  accompanied  by  a  number  of  changes  in  the  o.sseous 
pystt  n»  and  in  the  skin,  which  ar^  generally  designated  trophic  changes. 


reflex  when  the  knee  jerk  is  absent,  as 
sometimes  occurs.  The  cutaneous  nervous 
reflexes  are  present  whenever  the  niuselct* 
concerned  in  their  production  are  capable 
of  reacting.  Pain  in  the  back  or  in  the 
diseased  extremity  is  common  at  the 
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The  skin  o!  the  affected  extremities,  particularly  that  of  the  legs, 
is  cool  to  the  touch,  cyanotic  and  mottled  like  marble.  There  is  a  marked 
tcodency  to  cutaneous  diseases  on  the  paralyzed  side.  While  the  eezem- 
atous  eruptions  which  occur  might  be  ascribed  to  the  continual  welting 
incident  to  the  use  of  electricity,  other  lesions  resembling  chilblains 
arc  probably  due  to  vasomotor  disturhanrrs. 

In  early  cases  evidences  of  arrested  development  and  a  considerable 
degree  of  atrophy  in  the  bones  are  quite  frequently  observed  in  the 
affected  extremities,  particularly  the  legs,  and  are  readily  demonstrated 
by  means  of  the  Rontgen  rays.  On  the  other  band,  there  are  cases  in 
which  the  diseascil  1(  i>  longer  than  its  fellow.  Neurath  offers  for  this 
peculiar  condition  the  ingenious  explanation  that  the  child  in  such 
ca^r^s  is  probably  rachitic  and  that  the  rachitis  is  less  pronounced  on 

the  disetused  side. 

Flail  joiut.s,  particularly  in  the  shoulder,  less  frequently  in  the  hip 
and  knee,  (juite  often  result  from  paral3'sis  of  the  muscles  which  support 
the  joint  and,  it  need  hardly  be  sud,  considerably  add  to  the  already 
existing  functional  disability  of  the  diseased  extremity. 

Scoliosis  and  lordosis  are  sometimes  observed  when  the  muscles  of 
the  back  are  paralysed. 

Among  unusual  anomolies,  mention  may  be  made  of  a  tendency  to 
the  secretion  of  sweat  (Higier)  and  hard  cedeniaof  the  skxn  (scleroderma, 
Op[)enheim). 

A  few  of  these  symptoms  and  their  grouping  in  the  variou.s  periods 
of  the  disease  shows  that  in  half  way  typical  cases  of  myelitis  three 
stages  may  be  distinguished: 

1  Initial  Stage. —  (a)  This  is  often  very  brief  and  quite  inconspic- 
uous, without  any  striking  symptoms  (development  of  the  paralysis 
over  night);  (h^  or  it  may  be  accompanied  by  indefinite  fclirile  sympfnnw 
which  may  lar^t  scvcrul  days  before  the  spinal  paralysis  uiamfests  itself. 

ic)  In  other  ca.sts  marked  nervous  symptoms  are  prescal  from  the  begin- 
ning and  point  rather  to  a  cerebral  than  to  a  spinal  affection,  it  is 
possible  that  many  of  these  cases  terminate  fatally  with  the  picture  of 
a  menin^tis,  especially  when  the  cervical  portion  of  the  cord  is  involved 
(Baumann).  before  the  diagnosis  of  a  spinal  inflammation  can  be  made. 

id)  Insidious  onset  without  si  \  ere  general  symptoms,  the  disease  reach- 
ing it«  hi^li('>t  point  by  gradual  stapos  in  other  words,  a  true  subacute 
arif!  (diruiiic  [jolioniyolitis — extremely  rare  in  children.  In  adidts 
ca.-stis  of  tliii  kind  after  traumatism  or  accident  have  a  certain  importance 
and  probably  rest  on  a  different  pathogenesis. 

2.  Stage  of  Initial  Paralysis. — ^Immediately  after  the  beginning  of 
the  disease  a  larger  number  of  muscles  are  paralysed  than  is  the  case 
later.  Spinal  hemiplegia,  paralysis  of  both  legs,  paralysis  of  a  leg  and 
arm  on  opposite  sides  and,  rarely,  both  arms,  is  observed.  Many  of  the 
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muscles  in  a  single  extremity  are  often  affected.  Within  a  few  days 
of  the  onset  the  preservation  of  normal  electric  irritability  enables  one 

I'm.  4U. 


Polioin>'wtiti«  nf  both  lfir<-  It&rlinirnini  of  both  |p|r>.  On  the  Mt  oUit  lh<>  p*r»lysi«  in  much  more 
pronounrral  titan  im  llip  riHlil.  Dixtinrl  diniintilion  in  tlir  kijv  of  tlip  hunm.  ( IC*pc<-iklly  of  the  frmur  oa 
ihe  Irfl  !<iU<-.l    Thr  flail  joinl  in  the  left  kntse  in  beautifully  i>ti<iwn. 

to  pick  out  I  he  muscles  that  arc  cai)able  of  regeneration.  Sonictimcs 
the  varying  degree  of  loss  of  function  and  the  pronounced  character  of 
the  tendon  reflexes  affords  a  clue  as  to  which  extremity  or  joint  is 
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destined  to  remain  permanently  paralyzed.  SometimeB  pun  and 
Madder  disturbanpo?  aro  prcsont .  This  stage  usually  lasts  many  months. 
Ai  thf  h*> pinning  normal  funetioti  is  rapidly  restored  in  some  of  the 
afff  ctt  (1  muscles,  and  even  in  those  muscles  wliich  at  first  are  j>crsistently 
paralyzed  tuii^^iderable  improvement  often  occurs  after  a  lime. 

3.  Stage  of  Permanent  Paralytii. — ^In  the  end  some  muscle  groups 
remain  permanently  paralysed  with  loss  of  function  and  electric  im- 
tability.  This  constitutes  the  irreparable  recovery  from  poliomyelitis 
with  disability.  Although  even  in  this  stag^  the  afft  ctcd  members  may 
retain  a  certain  degree  of  function,  this  remnant, — aside  from  the  effect 
of  therapeutic  measures. —dopendp  on  the  compensatory  action  of  other 
healthy  muscle  groups  which  is  brought  about  by  the  growing  intelli- 
gence. Atropliy  of  bones,  flail  joints,  atrophic  changes  in  the  skin  and 
def(Mrmities,  are  well  marked  in  this  stage. 

Hauahalter  distinguishes  4  stages:  (1)  prodromal;  (2)  stage  of  the 
oDKt  of  paralysis;  (3)  stage  of  regeneration  with  pernutnent  localisation 
of  the  paralyais;  (4)  stage  of  muscular  atrophy  with  deformity  of  the 
limbs. 

The  prognosis  may  be  inferred  from  the  above  description.  Although 
the  wpll-marked  cliatifies  in  the  spinal  cord  and  the  nmscular  atrophy 
to  which  ihey  give  rise  are  susceptible  of  very  little  improvement,  a 
great  reduction  may  nevertheless  be  expected  to  take  place  in  the  extent 
of  the  orii^nal  paralysis.  Even  when  the  paralyids  is  stationary,  the 
prognosis  is  not  altogether  unfavorable,  since  the  important  pdnt  to 
the  patient  is  not  whether  certain  muscle  groups  remain  permanently 
atrophic  but  rather  whether  he  will  regain  the  power  of  performing 
certain  necessary  movements;  and  tliis  power  is  often  regained  to  a 
surprising  degree  by  utilising  muscles  that  have  not  been  affected  by 
the  paralysis. 

The  diagnosis  of  poliomyelitis  may  be  diSicult  duhiig  the  initial 
stage  of  the  disease.  The  clinical  picture  is  apt  to  suggest  some  general 
febrile  disease,  the  beginning  of  an  acute  infectious  ifisease,  a  meningitis 
or  an  encephalitis,  and  the  sudden  discovery  of  spinal  palsies  often 
comes  as  a  great  surprise. 

The  well-marked  paralysis  of  the  shoulder  girdle  is  often  difficult 
to  distinguish  from  a  birth  palsy  of  tlie  superior  trunk  of  the  braeiiial 
plexus,  particularly  in  the  absence  of  historical  data.  In  a  birtli  palsy 
the  infraspinatus  muscle  is  regularly  involved,  causing  inward  rotation 
of  the  arm,  which  is  absent  in  poliorayeUtis.  Electric  irritability  is 
often  unaffected  or  but  sUghtly  impaired  in  birth  palsies.  The  diagnods 
from  inhibition  palsies  C^^erordt)  of  the  arms  may  also  present  difficulties. 
Syphilitic  pseudoparalysis  is  characterized  by  the  general  constitution 
of  fhf  child,  the  cliaracteristic  attitude  of  the  hand,  the  osteochondritis 
which  is  usually  present,  and  pain;  partUysie  dovlovreuH  (g.v.))  by  the 
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\vell-<lt> fined  onset  of  the  paialysi;?  with  severe  pain,  tlie  absence  of 
atrophy  or  loeaUmtton  of  tl^  paralysis  and,  finally,  by  the  rapid  wnd 
favorable  course.    Rachitic  peeudoparalyas  may  oceaeioii  diagnostic 

difficultie.s  for  a  few  days,  (ho  main  points  are.  the  less  abrupt  onset, 
the  ahsf-nrc  (if  atrophy,  flic  uniforni  distri luititui  (if  tho  miisrular  weak- 
ness in  botii  legs  and,  linally,  uilier  signs  of  an  existing  rachitis,  Oppen- 
hiem's  myatonia,  characterized  by  congenital  flaccidity  of  the  muscles 
of  the  leg  with  diminution  or  absence  of  electric  irritability,  abolition 
of  the  reflexes  Init  presenting  a  favorable  prognoais^  is  di.stinguished 
from  poliomyelitis  chiefly  by  (he  pafifiit's  a^c  the  di-^proporiiuii  lu^f  ween 
the  extensive  functional  weakness  and  tin-  s!i<:lit  (lrj:tef  of  atio|>!iy  and, 
finally,  by  the  rapid  results  of  electric  treaiment.  Paralysis  of  the  legs 
from  spina  bifida  is  characterised  by  the  presence  of  local  ifisease  in  the 
▼ertebral  column  (also  in  sfuna  bifida  occulta)  and  the  existence  of 
sensory  and  sphincter  paralysis.  Paralysis  following  hemorrhage  into 
the  spinal  cord  cannot  ]»■  distincuishrd  from  poliomyelitis  in  its  ulti- 
mate results,  as  the  same  anatouucal  cJianges  are  liually  produced  in 
both  cases.  It  is  very  probable  that  many  cases  of  "congenital"  polio- 
myelitis must  be  attributed  to  an  intrapartum  hemorrhage  into  the 
spinal  cord ;  although  cases  of  very  early  poliomyeU  tis  have  been  observed 
(in  a  child  15  days  old).  Rapidly  devi'lo[)ing  spinal  palsy  during  whoop- 
inp-cough  may  be  affrihtited  with  ecjual  justice  to  a  haniorrhacre  "r  to 
an  acute  iuflammalion,  while  a  fall  has  been  given  as  a  possible  causal 
factor;  this  should  be  accepted  with  caution  as  it  may  be  the  cause  of 
a  hemorrhage  just  as  well  as  an  early  symptom  of  poliomyelitis.  The 
distinction  between  poliomyelitis  aiul  TTniTinann-Werding's  spinal  muscu- 
lar atrophy  is  (Exceedingly  (liffuult.  Without  a  history  and  constant 
oh-i  rvatioti  of  the  case  llir  di iTcrcndal  (iiasjnosis  is  impossible,  since  in 
botii  conditions  the  lesion  afiecis  ilie  spinal  muscle  centres.  The  rapidly 
progressive  course  of  infantile  spinal  atrophy  soon  clears  up  any  doubt 
in  regard  to  the  diagnosis.  The  diagooris  of  Hoffmann's  newal  muscular 
atrophy  is  o(pmlly  difTicult:  but  it  usually  occurs  in  older  cUldren,  is 
at  fir«t  rfmfined  to  the  poronon!  mnsoles,  is  hilatcral,  iupns  gradually 
and  progresses  slowly.  Cerebral  pal>y  acquired  in  early  life  and  followed 
by  arrested  growth  of  one  arm  a:td  uudcr-dcvelopmeut  of  the  muscles, 
at  the  first  glance  presents  some  nmilarity  to  poliomyelitis,  from  which, 
however,  it  is  distinguished  by  the  persistence  of  electric  irritability 
and  of  the  reflexes,  the  fact  that  the  paralysis  is  most  marked  in  the 
hand,  and  by  involvenient  of  the  facial  jnuscles  and  tho  arm.  The 
possibihty  of  associated  cerebrospinal  palsies  (simultaneous  encephalitis 
and  poliomyelitis)  must  however  be  kept  in  nund.  TumoFB  (tf  the  spinal 
cord  and  spondylitis,  even  when  they  lead  to  atrophic  palsies,  are  usually 
distinguished  by  their  characteristic  symptoms — pain,  and  involvement 
of  the  sphincters,  and  by  the  typical  course  of  the  disease*  Multiple 
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neuritis  is  rare  in  childhood  and  in  case  of  doubt  the  weight  of  proba- 
bility 18  in  favor  of  poBomyeiitis.  The  pmnta  in  the  differential  diag* 
noas  arc,  sensory  disturbances,  pain  on  pressure  along  the  nerves, 
progress  of  the  disease  by  successive  attacks  up  to  the  point  of  its  great- 
est development.  If  the  polyncuriti.-,  leaves  permanpiit  palsies,  tho  diag- 
no^s  is  all  the  more  difficult,  as  the  palsies  may  postnbly  be  due  to  a 
secondary  spnal  disease. 

The  treatment  of  poliomyelitis  is  quite  different  in  the  three  stages 
of  the  disease'. 

If  the  physician  is  .so  fortunate  as  to  see  and  rrrognize  a  case  in  the 
initial  stage — which  is  very  rare — he  will  huvt*  to  content  himself  with 
general  antipyretic  and  sedative  nieasures  (see  treatment  of  encephalitis). 
Rest  in  bed,  the  application  of  ice  bags  to  the  vertebral  eolumn,  free 
catharsis  and,  in  older  children,  leeches  would  constitute  the  treatment. 
Lumbnr  puncture  is  to  lie  recomnjended  (iuriiig  tliese  stages  heeause, 
aside  from  tlie  diagnostic  results,  it  has  a  favoralile  etTect  <mi  the  inHam- 
matioii  by  reheving  pressure  and  pu.s.sibly  by  iciiioving  i)aclerial  poisons. 

At  the  beginmng  of  the  stage  of  initial  paralysis — the  period  when 
the  physician  usually  sees  the  patient  for  the  first  time — ^it  has  long 
been  customary  to  adopt  a  diaphoretic  line  of  treatment,  saUcylates, 
aspirin,  hot  tea.  It  eannot  be  said  that  the  improvement  tliat  occurs 
during  this  time  can  Ije  attributed  (o  the  ireafnient.  On  the  other  hand, 
electricity  and  massage  are  of  great  value  in  this  stage  of  poUomyelitis. 

It  is  well  to  begin  electric  treatment  about  two  weeks  after  the  onset 
of  the  disease,  kt  <  [>iiig  it  up  for  many  months,  or  even  a  year,  three  or 
four  times  a  week.  There  are  few  organic  palsies  in  the  treatment  of 
which  patience  aTid  perseverance  are  so  imperatively  demanded  as  in 
pohomyehtis,  and  it  is  very  probal)le  that  improvement  in  muscles  that 
are  completely  paralysed  is  hastened  by  electric  treatment.  The  active 
pole,  the  cathode,  of  the  galvanic- current  is  used,  and  an  attempt  is 
made  to  produce  a  muscular  contraction  by  interrupting  the  current. 
Especially  devised  electrodes-  are  u.sed  for  this  purpose.  Cathodal 
galvanization  can  also  be  cflected  by  passing  a  current  wiiicli  produces 
twitching  contractions  over  the  paralyzed  group  of  muscles.  In  this 
method  of  electric  treatment  the  strength  of  the  current  is  gradually 
increased  and  agun  diminished.  If  the  muscles  respond  to  the  faradic 
current,  the  latter  may  lie  employed  with  the  aid  of  a  wandering  electrode 
(for  instance  a  faradic  cnil).  Tf  it  i>  desired  to  produce  a  powerful  effect, 
labile  galvanofaradization,  using  both  kinds  of  current,  should  be  tried- 
Next  to  electricity  massage  is  of  great  importance  in  this  stage  of 
the  disease,  only  however,  when  it  is  done  by  a  practised  hand  and  with 
accurate  knowledge  of  the  paralyzed  muscles. 

Warm  baths  are  to  be  considered  as  an  auxiHary  measure  atul  slmuld 
precede  passive  movements  and  massage.    Bathing  cures  with  aerate 
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thermal  waters,  warm  saline  or  natural  carbonated  waters  are  useful 
during  the  Bummer,  vhen  the  electric  treatment  ia  interrupted. 

When  the  phyddan  has  become  convinced  that  no  improvement  is 

to  be  expected  by  electricity  or  massage,  orthopedic  treatment  is  indi- 
cated. While  tliiis  belongs  to  tlie  stage  of  permanent  pnralysi.s.  tlie 
ground  may  be  pre|):.red  duriii';  the  period  of  repair  and  the  tendency 
to  contracture  may  be  combated  by  forbidding  certain  forced  attitudes, 
and  by  the  application  of  dresdnga  and  orthopedic  apparatus.  If  con- 
tractures huve  already  develo|H>d,  various  measures  such  as  tenotomy, 
fixation  of  flail  joints  (arthrodesis),  and  various  orthopedic  apparatus 
are  indicated  in  order  to  increase  the  functional  power  of  the  {iuralyzcd 
extremities.  The  various  apparatus  devised  by  Ilesiiing  and  Hotla 
deservedly  enjoy  a  wide  popularity.  A  purely  symptomatic  and  com- 
mendable surreal  treatment  consists  in  the  transplantation  of  tendons 
after  Ni{  oladoni.  It  is  based  on  the  principle  of  uniting  the  tendon  of  a 
paralyzed  tmisele  tn  that  of  an  afljoininp  healthy  nuisrhv  Only  a  part 
of  the  tendon  of  the  healthy  muscle  is  spUt  olT  and  atiaehed  to  the  para- 
lyzed nmscle  so  as  not  to  destroy  the  function  of  the  fi inner.  The  close 
proximity  of  healthy  and  paralyzed  muscles  is  indispensable  for  the 
application  of  this  treatment  and  as  this  condition  is  satisfied  in  polio> 
myelitis  more  than  in  any  other  disease,  it  is  here  that  the  method  has 
been  cliiefly  developed.  It  is  needles!-'  to  say  that  the  first  reqtii««ite  for 
the  success  of  tliis  operation  is  an  accurate  functional  and  electrical 
examination  of  the  muscles  to  be  operated  upon,  which  alone  enables 
the  surgeon  to  map  out  Ins  plan  of  procedure  and  this  operation  is  quite 
difficult;  after  the  muBch  s  have  been  exposed,  the  difference  in  color 
and  elasticity  between  the  healthy  and  diseased  muscles  is  of  some 
importance.  The  l)est  application  of  the  method  is  found  in  partial 
palsies  of  the  leg  or  ot  the  arm.  The  results  of  this  operation  are  very 
favorable  (Lange,  J.  Wolff,  Krause,  Vulpius,  and  others).  For  the  detuls 
of  the  technic,  which  has  been  carefully  elaborated  (for  example,  length- 
eiung  of  the  tendons  with  silk  sutures,  attachment  of  a  transplanted 
trnflon  at  the  point  of  insertion  of  the  paralyzed  nmscle)  the  reader  is 
referred  to  Vulpius,  Die  iieluieuuberpflanzuug,  Leipzig,  1902. 

▼II.  1ITELITI8 

In  the  present  conception  of  polioniychtis  it  is  doubtful  whether 
we  are  ju'stified  in  describing  myehtis  in  cliildhood  as  a  nosoh>gic  entity. 
The  dit?ereiice,  if  there  be  any,  ia  solely  one  of  degree,  depending  on 
whether  the  inflammation  involves  the  vascular  domain  of  the  entire 
crc»8>section  of  the  spinal  cord  or  is  chiefly  confined  to  the  distribution 
of  the  anterior  central  arterit  .s  and  therefore  affects  only  tlie  ^ray  sub- 
stance. It  will  be  readily  urider.'-tood  from  the  al'ove-deseri bed  symp- 
tomatology of  poliomyelitis  that  an  inflammatory  atiection  of  the  spinal 
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cord  may  |}cgin  as  a  myelitis  and  terminate  as  a  poUomyeUUs.  There 
appears  to  be  a  difference  between  the  spinal  cord  of  children  and  that 
of  adulte  as  regards  the  manner  iu  which  the  structure  reacts  to  inflam- 
matory irritation,  ant!  (he  seat  of  predilection  of  the  disease  also  appears 
to  vary  at  different  ages.  In  the  child  inflammation  of  the  spina!  cord 
manifests  itself  chiefly  as  a  poliomyelitis,  in  an  adult  as  a  myelitis.  In 
the  child  the  disease  is  found  chiefly  in  the  enlargements  of  the  cord 
(cervical  or  lumbar  portion) ;  in  the  adult,  chiefly  in  the  dorsal  portion. 
Tt  may  therefore  be  stated  as  an  axiom  that  poliomyelitis  represent*!  the 
inBammatinn  of  the  spinal  cord  characteristic  of  childhood  and  myelitis 
that  of  adult  age 

The  most  important  causes  of  myeUtis  are  infectious  diseases  and 
intoxications.  Traumatism  and  exposure  to  cold  have  lost  much  of 
the  importance  with  which  they  were  formerly  credited.  liacteria  have 
often  been  found  in  myeUtic  spinal  cords,  and  the  di.sease  has  also  been 
produced  experimentally.  Syphilitic  myeUtis  is  discussed  in  section 
ni.  The  pathology  of  myelitis  consists  in  acute  inflammation  of  the 
entire  cross-section  of  the  spinal  cord,  more  often  involving  considerable 
portions  of  the  structure.  In  cases  which  clinically  suggest  a  transverse 
le.sion,  disseminated  foci  of  inflammation  are  often  found  in  the  vicinity 
of  the  blood  ves.<«els.   In  old  cases  sclerotic  changes,  with  proliferation 

of  connective  tissue,  are  seen. 

The  symptoms  are  determined  by  the  seat  of  the  inflammation. 
When  this  is  in  the  thoradc  portion  of  the  cord— a  frequent  localisation 
—there  are  paraplegia  with  exaggerated  reflexes,  anssthesia  of  the  legs, 

paralysis  of  (he  bladder  and  rectum,  and  bedsores.  When  the  lealon  is 
situated  in  (lie  eeriTcal  portion,  flaccid  paralysif  of  the  arms,  with 
sensory  disturbances  are  present  in  addition  to  the  above  symptoms. 
When  the  lesion  is  situated  still  higher  up,  oculopupillary  symptoms 
and  interference  with  resiMration  are  to  be  expected.  Myelitis  of  the 
lumbar  portion  g^ves  ri.se  to  flaceid  paralysis  of  the  legs,  with  loss  of 
.^sensation  and  paralysis  of  the  bladder  and  rectum.  Dependinp  on  tlie 
variety  of  paralysis  present  the  reflexes  are  either  increased  or  dimin- 
ished, and  electric  irritability  is  normal  or  distributed.  Twitching  of 
the  affected  muscles  ("spinal  convulmons")  particularly  in  response  to 
external  stimuli  is  not  infrequent  in  mjrelitis.  For  the  details  of  the  symp- 
toms which  may  occur  in  the  various  localizations  the  reader  is  referred 
to  the  tables  in  the  sections  on  spina  !iifida  and  tumor  of  the  .spinal  cord. 

Myelitis  begins  with  high  fever  and  rapidly  spreading  spinal  symp- 
toms. The  fever  may  perdst  for  some  time  with  renewed  exacerbations 
(cystitts,  bedsores)  which  may  come  on  suddenly  with  chills.  In  rare 
cases  the  disease  ends  in  complete  recovery;  or  it  may  be  arrested  and 
permanent  paraplepa  result;  or,  finally,  the  child  may  die  from  one  of 
the  above-mentioned  complications.   For  the  pediatrist  the  most  im- 
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portant  cases  art'  lliubc  in  wliich  a  myelitic  clinical  picture  actually 
develops  the  sytnptums  uf  a  poliomyelitis. 

The  most  important  conditions  in'  the  differential  diagnosis  are 
tumor  of  the  spinal  cord  and  spondyJitis. 

Abscess  of  the  .spinal  cord  is  extremely  rare.  It  results  from  trauma*- 
tism  or,  like  brain  absces*!,  may  bo  metastatic.  The  favorite  scut?  arc  in 
the  upppr  portion  of  tho  spinal  cord  vath  a  predilec tioii  for  tlit'  ^rray 
substance.  The  symptoms  are  chiefly  those  of  acute  inflammation  of 
the  spinal  cord,  with  intermittent  fever.  Such  symptoms  can  be  ascribed 
to  an  abscess  only  when  a  cause  for  the  suppuration  can  be  demon^ 
strated  (Schlednger). 

▼III.  LANDRT'S  PARALYSIB  (aCOTB  ASCBNDINO  PARALTSn) 

In  1859  Landry  described  a  clinical  ixcture' which  conastsin  flaccid 
paralysis  of  the  skeletal  muscles,  beginning  in  the  lower  extremities  and 

rapidly  nscendin^:.  nnd  terminales  fatally  in  a  sliort  tiiiu'  tlirnui;h  involvr- 
ment  of  the  bulbar  nerves  and  tin-  respiratory  centre.  The  pathologic 
findings  in  Landry's  cases  were  negative. 

Since  his  time  the  disease  has  been  studied  by  many  clinicians  and 
pathologists,  among  whom  Westphal,  Bernhardt,  Kahler,  Pick,  Wappen- 
Schmidt,  etc.,  have  contributed  greatly  to  our  knowledge  of  it.  It  is 
observed  in  indi^^ duals  of  rvery  period  of  life.  Cases  oocnrrinp  in  children 
have  been  described  amoufj  oiiiers  by  Liegard  (2^  years  old).  Kiihlcr, 
Pick,  Heubner,  Soltmann,  Gru,  Kumpf,  etc.  On  the  whole,  however, 
the  disease  is  distinctly  rare. 

The  first  symptom  is  paralysis  of  the  toes  and  feet,  sometimes 
accompanied  by  drag^ng  pains  and  para\stliesia.  Within  a  few  hours 
the  entire  leg  becomes  paralyzed.  By  the  end  of  several  more  hours, 
or  at  iuo.st  a  day,  paralysis  is  complete  in  both  legs.  After  a  short  interval 
the  muscles  of  the  trunk,  back  and  thorax  are  attacked  in  turn,  and  with- 
in a  short  time  the  arms  also  are  fwralysed,  the  paralysis  beginmng  in 
the  shoulders  and  finger:^.  Hut  tlie  dreadful  disease  continues  to  spread; 
al.'iriiiiiif^  interference  ■uith  dej:lutiti(>n,  speerli  and  respirntioti  develops, 
and  tile  unfortunate  jtutienl  is  hnally  rohlied  of  all  power  of  moveiiient 
except  the  movements  of  the  face  and  eyes.  Death  occurs  from  asphyxia, 
and  consetousness  is  retained  to  the  end.  Aside  from  parsesthesia  and 
sensations  in  the  extremities  before  the  appearance  of  the  paralysis, 
pain  is  usually  absent.  The  cutaneous  and  tendon  reflexes  are  abwnt, 
electric  irritabiUty  disappears  or  the  reactions  of  depenerntion  are  present, 
feeble  stinmh  being  often  sufiicient  to  produce  .severe  coniraciiuns. 
The  sphincters  escape,  and  there  are  no  Iropliic  disturbances.  If  the 
^sease  begins  with  bulbar  symptoms,  death  occurs  before  the  paralysis 
becomes  universal.  Fever  is  not  present,  as  a  rule,  but  has  been  deseribed 
in  children  (Soltmann). 
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The  fivcrfif!;r  dtiration  of  thr  disease  is  from  1  to  H  weeks.  Most  of 
the  cases  ciul  fatally,  althoufi;h  arrest  of  the  disease  has  been  observed 
al  every  stage,  even  that  of  bulbar  involvement. 

Our  knowledge  of  the  pathology,  anatomy  and  pathogenesis  of 
this  disease  is  still  incomplete.  In  the  eases  which  have  been  exanuned 
so  far  the  findings  were  cither  negative  or  those  of  acute  inflammation 
of  the  spinal  cord  (poliomyelitis  acutifsima)  and  of  the  itu nlulla  ohlon<:ata, 
neuritis  of  the  roots  of  the  spinal  nerves,  or.  finally,  acute  pulyneurilis. 
With  the  newer  methods  of  examination  negative  findings  are  becoming 
more  and  more  rare.  On  the  strength  of  these  pathologic  findings  and 
the  corresponding  clinical  symptoms  we  distinguish  a  medullary,  bulbar, 
and  neuritic  form  of  Landry's  paralysis  (Lej'den-Goldscheider).  But 
the  identity  of  all  the  forms  of  tin's  disease  is  now  no  longer  questioned, 
and  the  theory  of  an  acute  iiuoxication  is  generally  accepted,  the  differ- 
ences in  the  clinical  picture  being  explained  by  the  point  of  attack,  the 
severity  of  the  intoxication,  and  the  duration  of  the  disease  (Oppenheim» 
Reinak).  It  is  ditficult  to  determine  whether  the  disease  is  localized  in 
the  spinal  coril  or  in  the  peri|»heral  nerves,  and  Rayniond's  designation 
CtUuln-neMTiti  iiiijue  antMetin  therefore  has  much  to  reeominend  it. 

The  nature  of  the  intoxication  that  is  responsible  for  Landry's 
paralysis  is  unknown.  The  disease  has  been  observed  after  anthrax^ 
diphtheria,  influenza,  typhoid  fever  and  gonorrhoea,  and  thecorresponding 
microdrganiams  have  been  demonstrated  in  the  patlmlnifir  pre [>ar:it ions. 

The  only  conditions  with  which  the  ili-ease  cimlil  he  (•(iiifovunied  are 
some  spinal  atTections  ispinal  infantile  uiuseular  atrophy  and  ptjliiimye- 
litia)  and  polyneuritis,  and  the  diagnosis  is  s|)eedily  settled  by  the  rapid 
course  of  the  disease.  The  prognosis  is  unfavorable.  Mercury  and 
ergotin  have  been  recommended.  Counterirritation  with  the  actual 
cautery  has  also  been  recommended,  but  whether  such  an  heroic  measure 
is  justifiable  in  the  ea*e  of  a  patient's  sufferin?  from  such  a  pitiable 
disease  must  be  left  to  the  physician's  own  leehngs. 

SECTION  VI. 
NEOPLAS.M.S  OF  THE  CENTIUL  NEUVOI  S  .SYSTEM 
(MULTIPLE  CERRHK.\L  AND  SPIN.\L  SCLICUOSIS) 

The  study  of  neoplasms  of  the  central  nervous  system  has  taught 
us  that  the  symptomatology  is  determined  more  by  the  seat  of  the  tumor 
than  by  the  nature  of  the  neoplasm.  Text  books,  therefore,  with  few 
fxeeptidiis  (Henoch's  Lehrbuch)  discuss  genuine  neoplasms  and  the 
granulation  tumors  tofrpfher. 

The  same  plan  will  l»e  HJlopted  in  this  work  although  it  cannot  be 
demed  that  the  signs  of  brain  tubercle  in  children  are  sufficiently  char- 
Mteristie  to  justify  a  separate  dassiftcation. 
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Brain  titmon  ftre  very  frequent  in  childhood.   Gowers  calculates 

that  one-tliird  of  all  the  cases  that  have  been  analysed  occurred  during 
the  first  two  decades  of  life.  Brain  tubercle  greatly  preponderates  over 
other  tumors  (nut  of  62  cases  of  brain  tumors,  examined  post  mortem 
in  the  Karolincii-Kiiulerspital  in  Vienna,  53  were  tuberculous).  The 
accompanying  table  by  Allen  Starr  gives  a  good  idea  of  t!ie  character, 
frequency  and  localization  of  brain  tumors  in  cliildhuud  and  readers  a 
detailed  discufision  of  the  subject  superfluous.  The  frequency  of  cere- 
bellar tumors  in  childhood  may  however  be  emphasised. 


BRAIN  TUMOliii  IN  CHILDREN  AND  A1>UH>J 
The  firnt  oolumii  oontain*  tusiur»  id  childhotxl ;  the  nrcond  tuxoura  in  adults. 
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Even  infants  are  subject  to  the  disease  (Demme's  case  in  an  infant 
three  days  old;  infant  five  months  old  in  the  Karolinen-Kindersjntal 
with  brain  tubercle).  Aside  from  congenital  tumors  (automata),  the 
most  common  are  tubercles,  but  sarcomata  also  occur  during  the  first 
yenr  of  life  (ten-months-old  infant  in  the  Karoliiien-Kinderspital).  The 
greatest  tendency  to  tuberculosis  of  the  lirain  exists  durin<!;  the  first 
years  of  life.  The  male  sex  furnislies  the  larjiest  contiiificnt  of  brain 
tumors  (according  to  Gowers  440  men  and  220  women).  This  dispropor- 
tion is  attributed  to  the  fact  that  men  aie  more  exposed  to  head  injuries, 
which  are  supposed  to  play  an  etiologic  rule  in  nuiny  forms  of  tumor. 

Pathologic  Anatomy. — ^In  the  majority  of  cases  brain  {uberc/e  is 
multiple  (in  35  out  of  53  cases  in  the  KaroUnen-Kinderspital).  The 
seats  of  predilection  are  the  cerebellum  (24  out  of  53  in  the  Kinderspital), 
the  basal  jratiirlin.  the  [nins,  the  rnrpora  quadrigemina.  the  cerebral  hemi- 
spheres ainl,  lardy,  thr  incduHa  <'l)h>n£iatH.  The  tumors  ;ire  si>hrrical, 
with  ii  pour  blood  &upj)ly,  necrotic  at  the  centre,  caseous,  and  surrounded 
by  a  layer  of  vascular  granulation  tissue  which  contains  giant  cells  and 
tubercle  bacilli.  Children  who  die  of  brain  tuberculods  frequently  have 
a  terminal  tuberculous  menin^tas  and  always  present  other  signs  of 
tuberculosis,  particularly  in  the  glandular  system.  Glioma  is  a  tumor 
consisting  of  neurogliar  tissue  which  occurs  only  in  the  central  nervous 
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system  and  is  usually  quite  different  from  sarcoma  (Strube).  Gliomafa 
are  found  quite  as  often  in  the  cerebrum  as  in  the  cerebellum,  and 
frequently  in  the  pons.  In  contradistinction  to  tubercle,  gUoma  is  apt 
to  present  Itself  in  the  form  of  a  flat  proliferation  extending  laterally 
nitluT  than  lus  a  .spherical  tumor;  in  fact  the  infiltrating  tumor  may  be 
so  intimately  ininploJ  with  lln'  hrain  substance  as  tn  prnrliiro  an  apparent 
hypertrophy  of  certain  portions  of  the  brain.  In  oolnr  and  ppneral 
appearance  gUoma  resembles  the  tissues  of  the  brain,  but  the  neoplasm 
is  hard,  more  vaseular  and  more  reddish.  Tlie  compodtion  is  sometimes 
more  fibrous  (fibrogUoma),  or  mucoid  (myxogliom«).  Htemorrha^c 
and  cystic  softening  is  not  infrequently  seen  in  gfioma.  Sarcoma  shows 
a  prfdiloctian  for  the  cerebellum,  but  also  orcurs  quite  frequently  in 
tlie  rrrcljral  hennspbf rps,  espectally  when  the  growth  starts  in  the  cal- 
variuui  or  the  Uuru  muter  and  the  brain  is  involved  secondarily.  When 
a  sarcoma  of  the  dura  mater  breaks  through  it  is  sometimes  called  a 
fungus  dum  vuUrig,  Sarcoma  is  a  typical  malignant  neoplasm  and  grows 
rapidly,  compressing  the  cerebral  mass  and  producing  necrosis;  it  also 
breaks  through  from  one  tissue  to  another  without  respectinpr  tissue 
boundaries.  According;  to  the  nature  of  the  supporting  tissue,  we  distin- 
guish fibro-  myxo-  and,  particularly,  vascular  angjo<«arcoma.  Necrods 
also  occurs  in  the  interior  of  sarcomatous  tumors.  Cavernous  automata, 
which  are  con^jenital  and  frrow  rapidly  after  birth,  may  involve  not 
only  the  surf;ioe  (A  tlie  brain  but  also  the  meninges,  tlir  Ixmcs  of  tlie 
sk\ill  and  even  the  external  coverings  (Kali.«cher).  Carrinomti .  usually 
soft  and  vascular,  sometimes  occurring  as  a  primary  cerebral  or  dural 
tumor,  fisammoma  (fibrous  neoplasms  of  the  pineal  gland  mixed  with 
brun  sand),  eholnteaUma  (a  pearly  gray  epithelial  tumor)  and  adenoma 
of  the  hyjMpkyais  are  rare  forms  of  tumor  in  childhood.  Parantic  cysts 
'cysticercus,  erhinococcus)  are  more  important  because  they  are  as 
frequent  in  cliiUlren  as  in  adults.  Cyslicercus  usually  forms  small 
multiple  vesicles  on  ihe  surface  (»f  the  brain  and  in  the  ventricles. 
Within  the  vesicles  the  head  of  the  worm  is  seen  as  a  black  point  (with  a 
microscope  the  sucking  organs  can  be  recognized).  As  sequela;  localized 
inflammations  of  the  brain  and  of  the  meninges  are  observed.  Kchino- 
coccus  of  the  brain  is  nmeh  tnori-  rare  and  leads  to  the  formation  of  a 
much  smaller  number  of  ve^ieles,  which  are  larger  in  size  than  those  of 
cystteercus.  Parasytic  cysts  may  undergo  calcification  with  complete 
recovery. 

Secondary  changes,  due  to  the  rapid  growth  of  the  tumor,  are  almost 
always  seen  in  post-mnrteru  fxarninnttons  of  brain  (iinior.-*,  particularly 
internal  hydroc epiialus,  flattening  of  the  cerebral  convolutions  and  ero- 
sion of  the  cranial  bones. 

Symptoms. — The  sytn])tomB  of  brain  tumor  are  subdivided  into 
those  which  are  produced  by  the  increased  pressure  in  the  brain  and 
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tlios«^  which  are  due  to  the  seat  of  the  neoplasm.  The  most  important 
prebsuie  symptouus  are  headache,  vouutiug,  vertigo,  choked  disc,  slowing 
of  the  pulse  and  convulaions.  Headache,  one  of  the  earliest  agns  of 
brain  tumor,  may  be  persistent  or  occur  paroxysmally,  and  in  the  latter 
case  particularly  nmy  he  excet^sively  violent.  Wlien  the  pain  i>  1  iliaed 
in  the  oocipnt  and  radiate.^-  into  the  noek.  a  cantion.-'  diagnosis  of  noophism 
in  the  posterior  cranial  fofi^^a  may  he  nutde.  Marked  variation  in  the 
intensity  of  the  headache  is  regarded  by  Allen  Starr  as  a  sign  of  great 
vascularity  of  the  tumor  and  therefore  points  rather  to  glioma  or  sarcoma 
than  to  tubercle.  Localised  pain,  elicited  by  percusang  the  skull,  some- 
times enables  the  examiner  to  locate  the  seat  of  a  neoplasm.  Vomiting 
usually  coincides  with  the  period  of  <:rrntr?t  inton,«ity  of  the  headache 
and,  in  general,  in  more  marked  during  the  beginning  of  the  dibt-a^% 
beconung  rarer  if  the  duration  is  protracted.  It  comes  on  suddenly — 
''projectile  vomiting" — and  does  not  always  bHng  the  relief  that  follows 
gastric  vomiting. 

O^x-inc  to  the  occurrence  of  choked  disc  and  the  impairment  of  vi5?ion 
wliich  it  cHusf.'^,  older  children  with  brain  tumors  are  often  seen  first 
by  the  oculist.  Choked  (iisc  is  an  early  characteristic  symptom,  partic- 
ularly when  the  tumor  is  wtuated  in  the  cerebellum,  ems  cerebri  or 
the  base  of  the  brain;  in  fact,  optic  neuritis  with  atrophy  may  occur  in 
those  cases  before  other  symptoms  of  tumor  are  present.  On  the  other 
hand  there  are  brain  tumnr:^,  particularly  multiple  tulx^rcles.  in  which 
choked  disc  occurs  late  or  not  ai  all  and  causes  only  shght  di.scomfort. 
Oculists  now-a-days  make  u  sharp  distinction  between  choked  disc, 
accompanied  by  marked  oedema  at  the  entrance  of  the  optic  nerve,  and 
inflammation  of  the  optic  nerve  or  optic  neuritis.  The  former  is  a  con- 
rnmitnnt  symptom  of  brain  luutor  eudy;  the  laMcr  is  .seen  with  every 
kind  uf  intrHcrHnial  iiiHnmmatory  process.  Ophthalniolftfnsts  are  liiviiied 
on  the  question  whether  choked  disc  is  the  result  of  tiie  increase  in  intra- 
cerebral pressure  or  of  a  secondary  inflammatory  cedema;  the  majority 
are  in  favor  of  the  former  view.  Unilateral  choked  disc  and  hemianopsia 
point  to  a  disease  focus  in  the  chiasms  or  in  one  of  the  optic  nerves. 
Per.si.stent  or  par'»\ys?im!  verlifro  may  Im»  a  general  symf>tom  of  brain 
tumor  or  the  result  of  <hsease  of  the  cerelx-llunt  or  of  one  of  the  crura 
cerebeUi,  or  it  may  accompany  pahyes  of  the  ocular  muscles.  Slowing 
of  the  pulse  is  particularly  frequent  at  the  haght  of  an  attack  of  head- 
ache, especially  in  diseases  of  the  posterior  cranial  fossa.  Marked  varia- 
tions in  the  pulse  are  freipiently  observed  as  the  patient  changes  from 
the  recund)ent  to  the  erect  position,  pnrtirularly  if  the  change  i.«<  sudden. 
During  the  terminal  stage  slowing  of  the  pulse  firritation  of  the  vagus) 
is  replaced  by  acceleration  (paralysis  of  the  vagus).  Yawning,  sobbing 
and  anomalies  of  the  resjnration  are  other  concomitants  of  brain  tumor, 
especially  in  the  advanced  stage  of  the  disease.  Psychic  changes  also. 
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particularly  depression,  disinclination  to  play,  anorexia  or  even  prrastent 
helx'tude  bclonp;  to  the  picture  of  brain  tumor.  Disturhancf  of  speech 
i.«  not  rare  and  is  not  necessarily  a  focal  syin|)ioiti.  Convulsions,  both 
general  and  cortical,  are  not  at  aU  Infrequent,  especially  in  hnkn  tubercle 
in  children.  Many  cases  of  this  disease  are  first  recognised  by  the  sudden 
occurrence  of  convulsions;  and  paralyas  of  the  extremities,  accompanied 
by  convulsion.-,  is  not  iiifrcqnt'iitly  the  first  symptom.  Genornl  rnnvul- 
sions  are  also  quite  cointii"!)  during  the  terminal  stape  of  hniin  tumor 
in  children  and,  iu  cases  ol  brain  tubercle,  may  be  attributed  to  a  second- 
ary meningitis.  Cortical  (Jacksonian)  convuldons  are  observed  in  brain 
tumor  at  the  beginning  of  the  (fisease,  and  usually  indicate  that  the  tumor 
is  on  the  .surface  of  the  brain.  They  consist  in  localized  twitching  of 
the  face,  or  in  one  artn  or  lep.  nt  first  without  disturbfinro  of  conspiou*!- 
ness,  the  latter  occurring  only  when  the  convulsions  attack  the  other 
side  of  the  body  also.  Loosening  of  the  cranial  sutures  and  enlargement 
of  the  drcumference  from  secondary  hydrocephalus  are  frequent  symp- 
toms of  brain  tumor  in  early  childhood.  PercusaiDn  of  the  skull, 
particularly  of  the  frontal  and  parietal  bones,  gives  a  ringing  sound 
similar  to  the  cracked-pot  sound  hearf!  over  a  pulmonary  cavity. 

Focal  Symptoms. — These  result  in  part  from  destruction  of  a  portion 
of  the  brain,  and  partly  from  pressure  of  the  tumor  on  adjacent  or  remote 
portions  of  the  cerebrum  (direct  focal  symptoms,  pressure  symptoms, 
and  remote  pressure  symptoms).  The  symptoms  may  Ix*  those  of  irri- 
tation or  of  jmraly.si.s.  Irritative  symptoms  are  particularly  froiiuciit  in 
the  facial  muscles  «nd  in  the  extrrmities.  and  cr>nsist  in  tremor,  choreic 
and  athctoid  moveini-iiis,  cortical  epilepsy  and  la  wuplegic  convulsions. 
They  are  usually  the  forerunners  of  the  actual  palsy.  Irritative  symp- 
toms in  the  organs  of  special  sense  may  also  precede  loss  of  the  respective 
function. 

Tf  i«  f>hvious  that  focal  sympf  ottis  niny  lip  jnoduced  by  Hrrumscriljed 
(hsea.Hc  of  tlie  brain  other  than  a  neoplasm;  hence  the  following  para- 
graphs apply  to  all  forms  of  cerebral  disease.  We  shall  not  attempt 
to  9ve  a  detuled  description  of  focal  symptoms  and  refer  the  reader 
for  that  purpose  to  the  books  of  Hruns.  Oowcrs.  Oppenheim  and  others* 

1.  C cntrnl  Convolutions  (motor  nn  :i^.  -IIiMiiiiilf  Lrfu  nf  otip  arm,  one 
leg,  or  one-half  of  the  face;  the  paraly.si.s  can  only  .Nj)read  from  one 
cortical  field  to  another,  as  shown  in  Fig,  50.  Thus,  for  example,  paraly- 
sis affecting  one  leg  cannot  extend  to  the  face  without  involving  the 
arm.  Frequent  onset  with  cortical  epilepsy;  not  rarely  parssthesia  in 
the  extremities,  especially  before  the  convuLsive  attacks.  Accurate 
focal  diagnoses  rnn  be  iiiroli  !,y  noting  the  propro^s  as  indicated  by  each 
successive  at  lack  or  the  gradual  extension  ot  the  paralyas.  Ocular 
symptoms  (conjugate  deviation,  strabismas)  are  very  common  in  irrita- 
tive conditions  affecting  the  surface  of  the  brain. 
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2.  Frontal  Lobe. — Motor  aphasia  in  diseases  of  the  posterior  portion 
oS  tbe  third  froikUl  convolution  of  the  left  hemi^hera  (fooea's  region); 
henoe  diaeases  of  the  central  convolutions  on  the  left  dde  are  praetically 

always  accompanied  by  disturbances  of  the  speech,  cither  partial  or 
total  aphatna.  Other  disturbnirces  characteristic  of  disease  of  the 
frontal  lohp  (diminished  intelli;:;rnrr,  a  tpriHoncy  to  crack  jokes — m- 
calk  d  frontal  ataxia)  cannot  very  well  Ix*  recuguized  in  the  ciiild.  llenii- 
plegia  from  pressure  on  the  motor  tracts  is  sometimes  a  remote  symptom. 

3.  Temporal  Lobe*. — Sensory  aphasia  from  leeion  of  the  first  eonvdu- 
Hon  of  the  left  temporal  lobe  (Wernicke);  auditory  disturbances  which, 
however,  are  marked  only  in  bilntrral  lesions;  posably  disturbances  of 

Fig.  60. 


Hotor  racMos.on  tha  coarBx  tmtatm  of  Um  aarebral  aortas  in  man.  Th*  nsioiia  win—  fBDctiona  an  atiB  fa 
donbt  t*  iiKliwl«d  is  MmQ  print  to  diU<MMi»h  tbMn  from  the  well-MUibiMbad  noi«r  rttpona. 


smell  and  taste  (centres  in  the  uncus  gyri  hippocampiT)  Among  remote 
effects,  symptom"  of  irritation  of  the  nmfor  rr<n*^n:  hemianopsia. 
Marked  disturbances  of  all  the  functions  of  speech  arc  found  in  lesions 
affecting  the  island  of  Rdl. 

4.  Oecijntal  Lobe. — Crossed  homonymous  hemianopeia  without 
bemianopic  pupillary  reaction;  sometimes  symptoms  of  optic  nerve 
irritation  (flashes  of  light).  In  rare  cases  optic  uj)tmsia  and  alexia; 
and,  finally,  p«yr!i(c  blindness,  usurilly  in  bilateral  legions. 

5.  Basal  Ganglia  (corpus  striatum,  lenticular  nucleus,  optic  thala- 
mus).— Sometimes  without  symptoms;  usually  the  effects  of  remote 
pressure  on  the  internal  capsule  with  gradual  development  of  a  ample 
henuple^a,  often  uccom[)nuicd  by  irritative  symptoms  in  the  extremi- 
ties.  In  tumors  of  the  optic  thalamus  coptralateral  athetosis,  disturbances 
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of  sPTJsation  and  imihitoral  facial  i)ar  aly>i.s  should  l)0  nienlioiieU,  Tatiiors 
iu  the  cent  rum  ovale  may  be  piesem  for  a  long  time  without  focal 
symptoms;  later,  there  may  be  symptoms  of  irritation  or  paralysis, 
the  nature  of  which  will  depend  on  the  nearest  motor  or  sensory  tract. 

6.  Corpora  Quadriyemina. — Ocular  palsies  (particularly  of  the  exter- 
nal ociilnrnotor  nnd  trochlear  nerves;')  of  unequal  intensity  on  the  two 
sides,  which  are  not  involved  at  the  same  time;  often  asijociated.  Cere- 
bellar ataxia;  often  tremor  of  the  arms;  unilateral  deafness;  possibly 
heminanopda. 

7.  Cms  Cerebri^ — Alternating  hemiplegia,  i.e.,  paralysis  of  the  oculo- 
motor nn  the  disrnscd  fido  and  of  the  facia!,  ('xttcniitios  and  hyp(ii:Ii»s?;iis 
on  the  oppO!*ite  side,  often  with  tremor  of  the  extremities  {syndrome  de 
benedikt).  Later  the  oculumutur  ou  the  opposite  side  also  becomes 
involved. 

8.  Pons, — Alternating  henuplepa  as  follows:    fadal,  abducene, 

trifacial,  either  on  both  sides  or  only  on  the  side  of  the  tumor;  crossed 
paralysis  of  the  extnmiities;  sometimes  also  involvement  of  tho  cranial 
nerve  centres  in  the  medulla  (pressure).  Often  associated  ocular  palsies. 
Sometimes  the  cranial  palsies  first  spread  to  the  other  side  (of  the  abdtt* 
cens  for  instance)  and  the  extremities '  are  not  involved  until  later; 
rarely  disease  of  the  auditory  nerve. 

9.  Med'ilfn  Ohlongnta  Includini/  iJk-  Fourth  Vrnfrirlr. — Symptoms 
referable  to  the  auditory,  glosfiopharyngeal,  pni  umofxastric,  hypoplossus, 
medullary  nucleus  of  the  spinal  accessory;  also  deafness,  |>aralysis  of 
the  muscles  of  deglutition;  difficult  speech;  aphonia;  atrupliy  of  the 
tongue;  disturbances  of  the  cardiac  and  rea|nratory  functions;  crossed 
paralysis  of  the  extremities.  Rapid  extension,  involvement  of  the  oppo- 
site side:  simultaneous  involvonient  of  several  cranial  nerves  Hn  basal 
lesiouij  tlte  nerves  are  attacked  in  succession).  Tumors  in  the  fourth 
ventricle,  such  as  cysticerci  floating  free  in  the  cavity,  ^ve  rise  to  very 
inconstant  symptoms  without  any  local'stgns  of  loss  of  function. 

10.  CerAtMum, — Cerebellar  ataxia;  vertigo:  rapid  ai»])earance  of 
severe  symptoms  of  cerebral  pressure,  particularly  choked  disc,  head- 
ache, vomiting,  stiffness  in  the  muscles  of  the  neck.  Kcumte  pressure 
symptoms  referable  to  the  quadrlgemina,  the  pons  and  the  medulla 
oblongata,  with  the  above-mentioned  symptoms  which  follow  the  ata»a. 
If  these  remote  symptoms  are  distinctly  present  only  on  one  nde  of  the 
body,  it  may  be  possible  to  locate  the  tumor  in  one  or  the  other  half  of 
the  cerebellum. 

11.  Base  of  the  Brain. — When  the  tumor  begins  in  the  bones  or 
other  structures  at  the  base  of  the  skull,  rupture  into  the  eyes,  nose,  or 
pharynx  often  occurs  (exophthalmus).  Very  violent  pain;  early  in- 
volvement of  the  eyes;  often  unilateral,  associated  palsies  of  several  cra^ 
ttial  nerves.  The  tumor  can  sometimes  be  seen  in  the  X-ray  photograph 
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fO|i|)(-ii1irini.  Schijllcr).  AnUTi'tr  /n.v.^rr  nj  ihr  sktill:  Asiil<-  from  the 
alH»v<'-!iiriiti<in<'(!  ^rmeral  2<yni|itiiiii!s  ihert  aif  few  local  syriiptoins.  which 
com'spoiul  lu  ihat  portion  of  the  cortex  which  is  injured  by  llie  press- 
ure. Middle  /o««a  of  the  skull:  Disturbances  of  the  optic  nervesj  of 
the  visual  field  (bitemporal  hemianopeia),  blindness.  Ad  amaurons  may 
occur  before  the  development  of  choked  disc  or  atrophy  of  the  optic 
nerve.  Later,  onilnr  n;ilsi«  .s  (ptn<)sV  syniptnnis  of  trifacial  irritation 
(neuralgia,  facial  aiia*sllusiu,  atrophic  paralysis  of  the  muscles  of  the 
jaws,  neuroparalytic  keratitis).  Tumors  of  the  hypophysis  produce  the 
same  symptoms  and,  In  addition,  obesity  and  hypoplasia  of  the  gemtal 
or^ns  (sec  also  acromegaly).  Posterior  fo$sa  of  the  skull:  Pressure 
symptoms  referable  to  the  cerebruni,  the  pons  and  the  medulla  oblon- 
gata. The  occtirrrtirc  of  ataxia  is  preceded  by  par:ily»ii!  of  the  cranial 
nerves,  which  develops  more  tslowly  than  when  the  lesion  is  situated  within 
the  meduUa.  Often  association  of  facial  and  auditory  paralysis,  esp* « i  u  1  ly 
In  primary  tumors  of  the  auditory  nerve  (neurofibromatons,  Oppenbeim). 

The  following  definitions  are  given  to  explain  some  of  the  above- 
mentioned  symptoms: 

^fn^nr  njilxisia  is  inability  to  form  wordn.  althoupli  tin;  power  of 
understanding  the  words  is  preserved;  in  ciiildren  it  appears  that  when 
the  speech  centre  on  the  left  ade  has  been  destroyed,  a  new  eentre  may 
be  developed  on  the  right  to  take  its  place. 

In  sensory  aphasia  (word  deafness)  the  patient  can  spealc  and  hear 
spoken  wordf!.  but  dnos  not  understand  flioir  monninp.  He  is  approxi- 
mately in  the  position  of  "a  foreigner  who  does  not  understand  our 
language." 

In  ojaic  aphasia  the  patient  is  unable  to  name  an  object  that  is 
shown  to  him,  although  he  is  perfectly  acquainted  with  its  nature  and 

in  conversation  speaks  of  it  by  its  correct  name. 

Agraphia  is  tlie  loss  of  ability  tn  writf.  although  the  innfor  ftmction 
of  the  arms  is  not  alTected.  Alexia  is  inability  to  read  in  individuals 
with  normal  vimon,  who  have  been  able  to  read  all  their  lives. 

Pst/ehie  blindness  manifests  itself  in  inablUty  to  assodate  with  visual 
impression  of  an  t>bject  a  proper  conception  of  its  use,  size,  (Ustance,  etc. 

Tn  bilateral  honionymfniy  h,  rKinnopaia  onf  lialf  of  t)n'  n  tiiia  nf  bnth 
j.yps  on  the  side  corresponding  to  a  lesion  (»t  the  optic  trari  or  of  (Iw 
occi[»iial  lobe  is  inseiisili  ve,  hence  llie  opposite  halves  of  the  visual  held 
are  not  seen. 

In  bitem-parai  hemianopsia  both  temporal  fields  are  wanting  owing 
fu  in<>  nsiiivcness  of  the  two  median  retinal  halves  (occurs  in  diseases 

of  tht'  cliiasniV 

(^>rrec(  iiUt  i pi»-iHti«tn  of  the  pressure  .--yiiiptoms  and  an  attempt 
to  determine  the  seat  of  the  neoplasm  from  the  focal  symptoms  that  are 
present  usually  exhaust  the  posabiUties  of  accurate  diagnosis.  To 
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determine  the  character  of  the  neoplasm  is  much  more  (litHcult  and  can 
usually  be  done  only  by  other  concomilant  symptoms. 

In  children,  the  most  important  diagoosis  is  that  of  tubercle,  and  we 
shall  therefore  add  a  few  remarks  about  the  various  forms  which  it  nuiy 

assume.  As  n  rule  thp  disease  occurs  in  diiliht-n  wlio  havp  prrviously 
shown  f^rrofulol ubcrcultnif^  syniptonis  (glandular  <'iil:irji;(  ni(  iit.  su[ipura- 
tioD  from  mitldle  ear,  di.-^ca.se.s  of  the  eyes,  cutaneous  lubtrculides  or 
bone  caries).  The  brain  symptoms  may  come  on  gradually  with  head- 
ache, vomiting,  peevishness,  so  that  tuberculous  meningitis  appears 
more  likely  than  brain  tumor.  Tf  the  eyeground.s  are  *  rie<l  at  this 
stage,  the  condition  may  hf>  pxplaino-l  by  the  fimliii^  nt  a  choked  disc; 
if  this  is  absent,  as  in  often  the  case,  i  .-penally  in  multiple  tubercles  of 
the  cerebrum,  the  absence  of  further  signn  of  meningitis,  the  occurrence 
of  localised  palates  or  symptoms  of  irritation,  and  the  fact  that  the 
general  brain  symptoms  remain  mustant  for  some  time,  will  awaken 
the  suspicion  of  n  brain  (umnr.  In  other  cases  the  indefinite  initial  stage 
is  interrujitod  Ity  tdrtical  or  unilateral  rnnvulsi<ms,  which  arc  often 
followed  immediutcly  by  paralytas.  Gradually  developing  unilateral 
palsies  not  infrequently  constitute  the  only  symptom  of  a  brain  tumor 
and,  if  other  pressure  symptoms  are  indistinct,  may  for  a  time  cause 
confuaon  with  infantile  cerebral  palsy.  Instead  of  a  .simple  spastic 
hemiplppia.  tremor,  chorea  or  afhetoid  movements  widiouf  .my  .symp- 
titin  (if  tumor  sometimes  give  the  fir«t  intinintiou  (if  ilic  [ircscnce  of 
brain  tubercle.  Indeed,  the  picture  of  bilateral  chorea  may  be  .simulated 
by  tuberculosis  of  the  brain.  Finally,  brun  tubercle  in  the  cluld  quite 
often  produces  no  symptoms  whatever;  the  patient  may  present  the 
picture  of  a  possibly  not  quite  typical  meningitis  and  at  the  autopsy  a 
soUtary  tubercle  if  found  in  the  firain.  It  must  of  rournp  not  hr  inferred 
from  the  present  description  of  the  more  obscure  forms  of  brain  tubercle, 
that  typical  eases  of  the  disease,  that  is,  cases  with  distinctly  Realizable 
focal  symptoms  and  charaet^stic  aigos  of  brain  pressure,  are  rare  in 
childhood.  On  the  contrary,  tuljercle  situated  in  the  pons,  in  the  corpora 
quadripctnina.  in  the  cck  hral  jkmIuik  It  s  and  in  the  cerebellum  quite 
frcfpicntly  furnish  instructive  e.\ani|»l-  s  for  the  focal  diagnoses  of  a  npo- 
plai>ni  and  permit  the  observer  to  follow  the  slow  growth  of  the  tumor 
quite  distinctly  by  the  clinical  ngns. 

The  symptomatology  o(  glioma  and  sarcoma  does  not  differ  materially 
in  the  child  frotn  that  of  the  same  conditions  in  the  adult.  The  presence, 
of  such  a  npopla^ni  .should  Ix^  susp>'(  t<Ml  wlicn  in  a  prfvifnisly  licaldiy 
vigorous  eiiild  s^yniptoms  of  tumor  ilevoiop  rapidly.  I  hv  lu  iLrht  of  the 
disease  is  reached  in  a  shorter  time  than  is  usually  the  case  with  tul»ercle. 
In  cases  of  neoplasms  situated  in  the  cerebellum  and  in  the  posterior 
cranial  foma,  which  are  so  frequent,  both  the  general,  and  the  focal 
qrmptoms  early  assume  great  importance. 
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Cysticercus  frivos  riso  to  remarkahly  few  local  symptoms;  not  oven 
pressure  symptoms  are  always  pronounced.  Some  of  the  many  dilTerent 
symptoms  of  these  tumors  are  headache,  vomiting,  general  or  localised 
eonvulaioiia,  muscular  spasms  (often  assodated  with  twitelung  in  the 
shoulder  and  in  the  face),  mental  confusion,  depression,  as  well  as  typical 
cerebellar  and  bulbar  symptoms.  Chokod  disc  is  ti?nnlly  nb«rnt.  In 
cases  of  cysts  floating  frcf  in  the  ventricles  alternation  Ixiween  the 
picture  of  grave  disease  and  good  healtli  are  not  rare,  so  much  so  tiial 
the  patients  are  regarded  as  hysterical  or  neurasthenic  until,  to  the 
surprise  and  discomfiture  of  the  phyacian,  severe  permanent  symptoms 
(blindness)  or  death  suddeidy  occur. 

Tumors  of  the  h>jpophyffif>.  mostly  in  the  form  of  adenoma,  rarely 
pesammonm  or  s<arcoma,  have  but  little  signilicance  in  children.  Adenoma 
of  this  organ,  which  develops  in  later  life,  gives  rise  to  a  peculiar  clinical 
picture,  that  of  aeromegalyf  the  cardinal  symptoms  of  wUeh  are  increase 
in  the  size  of  the  hands,  feet  and  bones  of  the  face;  thickening  of  the 
skin,  disinclination  to  work,  apathy,  more  rarely  boulima,  polydipsia, 
parjpsthesia  and  pain.  The  sip"?5  of  tumor  are  not  necessarily  present. 
As  a  rule  the  thymus  gland  persists.  The  course  is  slow  and  chronic, 
and  the  disease  is  not  directly  fatal.  The  symptoms  of  this  condition 
are  due  not  to  the  presence  of  the  neoplasm  but  to  the  disturbance  of 
the  internal  secretion  of  the  hypophysb;  in  fact,  the  presence  of  the 
hypofihyseal  tumor  in  acromegaly  is  now  regarded  rather  as  a  secondary 
phenomenon  of  the  disea?*?  than  a?*  its  cause. 

The  course  ot  bram  tumor  in  children  is  not  less  grave  than  in  adults. 
It  is  true  that  the  course  is  not  rapid,  in  the  case  of  brain  tubercle  par- 
ticularly, which  is  so  frequent;  so  much  so  in  fact,  that  the  slow  develo|^ 
ment  of  the  flisea  e  is  a  valuable  diagnostic  point  between  tubercle  on 
the  one  hantl,  and  glinma  and  sarconia  on  the  other.  Death  in  cases  of 
tubercle  is  very  frequently  due,  not  to  the  effects  of  tlur  tumor  itself, 
but  to  a  tuberculous  meningitis  or  a  general  miliary  tuberculosis.  Rap- 
idly growing  tumors  of  the  posterior  cranial  fossa,  particularly  sarcoma 
and  glioma,  may  cause  sudden  death.  In  general,  however,  a  duration 
of  several  years  is  not  uncommon  in  cases  of  brain  tumor  in  childhood, 
particularly  cases  of  tubercle;  toward  the  on«l  the  symptoms  assume  a 
violent  character  and  death  occurs  within  a  few  days. 

Whether  recovery  in  cases  of  brain  tumor  is  poesiblc  is  exceedingly 
doubtful  (syphilitic  diseases  excepted).  In  the  case  of  tubercle  there  is 
of  course  a  pcissiliility  of  calcification  taking  ])lace  but,  jttd^ng  from  the 
autiit'-^y  fin-liniis  at  (,ur  'li-^po.sal,  it  appears  to  tie  n  very  rare  event. 
Cysttcercu.«<,  <»n  the  other  hand,  un<loul)te(ily  (b»es  calejfy.  with  subse- 
quent recovery.  Of  clinical  examples  of  recovery  from  a  tumor  there  is 
no  lack  and  1  have  pcrsoaaHy  seen  such  eases.  They  must,  however, 
be  accepted  with  great  caution;  for  it  must  be  remembered  that  long 


Digrtized  by  Google 


ORGANIC  DISEASES  OF.  THE  NERVOUS  SYSTEM  SSI 


prrioils  of  latency  are  among  the  possibilities  in  cases  of  brain  tumor 
(tubercle)  and,  on  the  other  hand,  it  is  vcrj'  probable  that  circum- 
aeribed  encephalitis,  in  which  recovery  is  undoubtedly  poesible,  may 
present  %  clinical  picture  in  every  respect  similar  to  that  of  tumor-  (see 
encephalitis). 

The  difTerential  diagnosis  has  but  a  limited  ficM  in  ciriKilinod. 
Neoplasms  occurrin^j  in  children  .suffering  from  hereditary  syphilis  ought 
not  to  be  classifietl  as  tumors,  because  they  are  rarely  uncomplicated 
and  it  is  practically  impoenble  to  differentiate  clinically  between  gumma, 
encephalomalaeia  and  a  circumscribed  meningitis.  Cases  of  tumor  with 
hemiplegia  and  paraplegia  are  often  mistaken  for  cerebral  infantile 
palsy.  The  diagnosis  rp«ts  on  the  ophthalmoscopic  hndings,  the  history 
(slowly  ac(juired  affections  are  not  cerebral  infantile  palsies),  and  the 
course  of  the  disease,  which  is  progressive  in  tumor  and  retrogressive 
in  infantile  paky.  It  has  already  been  mentioned  that  brain  tubercle 
is  not  infrequently  confounded  with  meningitis,  especially  th<'  h;cninr- 
rhagic  form  of  the  disease.  It  lias  also  hei>n  pointed  out  that  the  first 
symptoms  of  a  tumor,  and  the  variable  picture  produced  by  rypticercus 
floating  free  in  the  ventricles  may  simulate  hysteria  or  neurasthenia. 
Headache,  vomiting,  and  signs  of  general  malnutrition  quite  frc(|uently 
suggest  the  diagnoms  of  gastric  trouble,  and  the  presence  of  a  tumor  is 
recognised  only  l\  d  e  discovery  of  choked  disc,  by  the  progressive 
course,  and  by  the  focal  symptoms  which  sometimps  make  their  appear- 
ance. For  the  differential  (iiaguosis  between  brain  abscess  and  encepha- 
litis, sec  the  respective  sections. 

Much  information  of  value  for  the  diagnosis  may  be  expected  from 
radiography  and  lumbar  punctiav,  A  good  X-ray  picture  will  sometimes 
reveal  the  presence  of  a  basal  tumor.  On  the  whole,  however,  the  method 
if  not  often  applicable.  Lumbar  puncture  is  of  value  chieHy  when  the 
findings  are  negative,  i.e.,  when  the  fluid  obtained  is  under  high  press- 
ure, clear  like  water,  free  from  bacteria  and  coagulable,  it  points  to 
meningitis.  Very  rarely  particles  of  tumor  are  found  in  the  fluid. 

The  treatment  of  brain  tumor  is  still  as  hopeless  as  it  over  was. 
Attempts  at  a  casual  thrrnprusis  hy  operative  removal  of  the  tumor, 
nmfle  in  recent  years,  while  ihey  reveal  a  high  degree  of  acumen  as  well 
as  accuracy  in  diagnosis,  promise  but  little  success  in  the  case  of  children. 
Thtt  is  partly  because  children  tolerate  the  very  bloody  operation  badly 
and  partly — and  this  is  more  important — ^because  the  seat  and  variety 
of  the  tumors  that  are  most  common  in  childhood  offer  less  favorable 
chances  for  sucee^sfn!  npiTativc  n-moval.  Tumors  in  the  cr-n  1h Hum, 
the  basal  ganglia  anil  the  pons,  which  are  more  freriuent  than  any  «ithers, 
must  still  be  regarded  as  practically  inoperable,  and  brain  tubercle,  on 
the  other  hand,  is  frequently  multiple  and  is  the  expression  of  a  constitu- 
tional disease  so  that  the  removal  of  one  diseased  spot  does  not  insure  the 
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patient's  rorov(>ry.  Thus,  among  a  very  lararc  niinib»  r  of  ca)»oF  of  brain 
tumors  that  hav<'  come  under  my  ohfJcr\  ation  in  lUc  course  of  years,  I 
can  call  to  mind  only  a  single  one  in  whieh  I  could  advise  operation. 
This  was  in  a  vigorous  boy  without  any  tuberculous  taint,  in  whom  a 
pro^K  ssive  monoparesis  of  one  arm  had  developed  along  with  <  harac- 
teristic  signs  of  tumor;  but  the  parents  could  not  brins;  thi-mselves  to 
consent  to  the  operation.  Accordinj;  to  the  local  indication?  for  npora- 
tive  interveuiiou  set  up  by  Bruns  tumors  in  the  following  situuiioas  may 
be  regarded  as  operaUe:  (1)  the  central  convolutions;  (2)  the  ^iieecfa 
regions;  (3)  the  frontal  lobes;  (4)  the  occipital  lobes;  (5)  the  temporal 
lobes.  These  indication.s  will  have  to  be  followed  in  the  few  operable 
cases  that  occur  in  cliildlKKnI. 

If  there  i-  no  imlication  for  the  opcrai)le  removal  of  a  brain  tumor, 
a  jnilliative  operatitm  still  remains  to  be  considered  and  sliould  l>e 
employed  symptomatically  when  the  paroxysms  of  pain  are  very  severe 
or  there  is  beginning  atrophy  of  the  optie  nerve.  The  procedures  are 
lumbar  puncture  and  trephining  of  the  skull,  of  which  the  former  is 
the  more  important  froni  the  pediatrist'<«  s-tandpoint.  Unfortunately 
lumbar  puncture  is  not  without  danger  in  cases  of  brain  tumor,  because 
the  sudden  removal  of  pressure  in  the  brain  may  induce  ha-morrhage. 
In  any  case  the  procedure  must  be  terminated  at  onee  if  a  marked  fall 
of  pressure  takes  place  or  the  general  condition  of  the  patient  grows 
rapidly  wor.se.  Fortunately  brain  ttimors  in  children  develop  very 
sinwly  and  t!te  child's  sktdl  is  not  Ncry  rrsi?«taut,  so  that  symptomatic 
operations  of  this  i<ind  are  not  often  called  for. 

For  the  rest»  the  treatment  of  brain  tumor  is  purely  symptomatie. 
The  most  important  indication  is  to  relieve  the  headache,  and  for  this 
purpose  all  the  drugs  at  our  command,  particularly  antipyrin  and  also 
morpliine  must  be  employed.  Tn  otiu  r  respect-^  we  should  apply  the 
sanir  tri  atment  as  in  any  acute  process  in  the  brain  accompanied  by 
increased  pressure. 

TUMORS  OF  THE  SPINAL  CORD 

The  pathologic  ;ind  rlinical  iiicture  of  tumors  of  the  spinal  cord  in 
the  adult  has  recently  attracted  ineien«rd  attention  nnfl  ha?<  hcvn  made 
the  subject  of  very  thorough  study.  liittretiL  in  tiiese  neoplasms  was 
aroused  by  the  success  achieved  by  Intrepid  operators  working  in  con- 
junction with  able  neurologists  (the  foremost  among  whom  were  Horsley 
and  Gowers)  in  accurately  determining  the  seal  and  then  successfully 
removing;  a  fnnmr  of  the  spinal  cord  Important  as  is  this  achicvemrnt 
for  adults  suiTeriiig  from  tliis  inuiel'ul  disease,  it  fiinls  but  little  applica- 
tion in  pediatrics  becau.se  in  the  case  of  cliildren  the  tumors  are  rarely 
extramedulUry  and  sharply  circumscribed,  being  in  most  cases  extensive 
neoplasms  and  quite  frequently  involving  the  medullary  substance  of 
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the  spinal  cord.  Since  the  most  common  tumors  in  tfic  spinal  cord  are 
tubercles,  the  same  operative  difliculties  that  we  have  described  in 
connection  vnth  brain  tubercle  are  encountered. 

Tumors  of  the  cervicftl  canal  may  be  dtuated  (1)  in  the  bone, 
(2)  ill  the  iiii  ninpes,  and  (3)  in  the  spinal  cord  itself. 

Witii  n-iiard  to  the  incidence  of  thcsn  tumnrs,  it  appear?!  from 
Schlcsi unci's  analysis  that  hone  neoplasms  (carfinoina,  sarc(Jiiia)  are 
practically  never  seen  in  childrLii,  with  the  exception  of  metastatic 
sarcomata,  which  are  occasionally  encountered.  Among  meningeal 
tumors  mention  should  be  made  of  sarcomata,  which  usually  attack 
the  meoinges  (Hrimarily  and  later  spread  to  the  spinal  cord  and  to  the 
brain  or  appear  as  secondary  tumors  in  tlie  form  nf  pliosarcoma  especially 
after  orbital  sarcoma.  Lipoma  of  the  spinal  meninges  is  also  ()l)sci  vod 
in  early  eliildhood  and  is  probably  the  result  of  some  congenital  forma- 
tion. Within  the  spinal  marrow  tubercles  are  most  common  in  ctuld- 
hood,  either  rin^e  or  more  frequently  in  the  form  of  multiple  tumors. 
Primary  gliomata,  which  may  become  diffuse,  are  also  seen.  Gummata 
of  the  spinal  cord  are  rare  in  children  and  ar(  difficult  to  distinguish 
from  inflammatory  changes  iu  the  spinal  marrow  and  from  meningitis. 

The  incidence  of  spinal  tumors  during  the  cQfferent  periods  of  life 
is  as  follows:  in  children  under  ten  years  of  age  tubercle  is  the  commonest 
among  intramedullary,  as  lipoma  and  sarcoma  art  the  most  frequent 
among  extramcdullary  tumors.  In  the  second  decade  of  life  tubercles 
again  preponderate  witliin  the  spinal  marrow,  and  gliomata  are  also 
seen.  Outside  of  the  medullary  substance,  primary  or  metastatic 
sarcomatoais  is  the  affection  most  frequently  observed. 

The  qrmptomatology  of  tumors  of  the  spinal  cord  varies  with  the 
seat  and  character  of  the  neoplasm.  The  widest  variations  are  observed 
from  cafes  in  which  the  neoplasm  either  produces  no  symptoms  at  all 
or  8yni])torus  that  are  quite  insignificant  in  compari.son  with  thut.e  of 
a  general  disease,  to  the  familiar  clinical  picture  of  the  greatest  gravity, 
presenting  signs  of  a  neoplasm  of  the  s]»nal  cord,  although  the  localisa- 
tion is  not  always  easy  to  determine.  The  indefinite  character  of  the 
clinical  picture  in  tumor  of  tlic  spinal  cord  is  illustrated  by  a  carefully 
stuilied  case  of  Heubner's  in  which  tlierc  were  present  paralysis  of  both 
legs,  with  permanent  fie.\ion,  great  pain  on  pa.<»sivc  movement,  attacks 
of  tonic  spasms  in  the  arms,  besides  blindness  and  atrophy  of  the  optic 
nerve.  The  autopsy  revealed  multiple  gliomata  in  the  spinal  marrow, 
^omatous  degeneration  of  the  posterior  columns,  and  hydrocephalus, 
probnblv  cnu'^rd  by  an  asccndini:  meningitis.  In  nudtiplc  s-arcnmnto«:v 
the  course  of  tlie  (ii«ea>5p  is  smm  tifues  stormy  and  accompanied  by  fever. 

Aside  frotri  these  unusual  Imdiugs  the  picture  of  tumor  of  the  spinal 
cord  is  about  as  follows:  The  first  and  most  important  symptom  is 
pun,  radiating  into  one  or  more  extremities  according  to  the  seat  of 
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the  tumor,  or  in  the  {orm  of  girdle  piiin.  Tlu'se  iitniralgias,  wluch  are 
rarer  in  children  than  iu  adulih,  must  be  regarded  as  direct  symptonus 
of  irritation  of  the  nerve  roots.  Hypenwtheaa  is  sometimes  present  in 
the  affected  part  of  the  body.  Motor  symptoms  of  irritation  are  more 
rare.  They  include  tonic  contractures  and  possibly  direct  spasms,  limited 
to  one  or  more  extremities.  The  stnpe  of  irritation  of  the  nerve  ront.»< 
may  be  quite  protracted  and  is  always  present  when  the  neoplasm  begins 
outade  of  the  medullary  substance. 

ParalyHe  phenomena  occur  both  in  the  sensory  and  in  the  motor 
nerves.  Accordingly  we  obflOTve  snttsthena,  limited  to  one  or  two 
extremities  or  partf  of  extremitirp  and.  on  the  othf*r  han<l,  loss  of  power 
or  atrophy  in  certain  definito  inui«cle  groups.  Depending  on  whether 
one  half  of  the  spinal  cord  or  the  entire  cross-section  is  diseased,  there 
is  either  a  hemiplegia  or  a  complete  transverse  paralysis.  The  typical 
picture  of  paralysis  due  to  unilateral  leaon  of  the  spinal  cord  is  found 
in  so-called  Brown-Stqnard  paralysis.  In  this  disease  there  is  motor 
paralysis  on  (ho  side  of  the  tumor  with  pxaggpration  of  reflexes  and  loss 
of  the  sense  of  position,  and  on  the  opposite  side  anaesthesia  of  all  varieties 
of  sensation  with  the  exception  of  the  sense  of  position.  On  the  side  of 
the  motor  paralyas  a  hyperesthetic  sone,  which  is  the  expression  of 
nerve  root  irritation,  is  not  infrequently  observed  at  the  hdght  of  the 
spinal  disease.  In  explanation  of  this  paralysis  suffice  it  to  say  there 
that  the  motor  disturbances  on  the  same  side  are  caused  by  disease  of 
the  spinal  tracts  which  are  uncrossed,  whereas  the  sensory  tracts,  which 
are  responable  for  the  sensory  disturbances,  cross  to  the  other  dde  soon 
after  entering  the  sinnal  cord.  This  Brown-S^uard  paralyas  is  a  very 
characteristic  .symptom  of  tumor  of  the  spinal  cord,  because,  with  the 
exception  of  rare  injuries,  it  does  not  occur  in  other  diseases  of  the  spinnl 
marrow.  Unfortunately,  it  is  not  alu.iys  sharply  define<i:  the  sensory 
paraly.sis,  particularly,  is  sometimes  hniiied  to  certain  kinds  of  sensation 
(pain,  temperature). 

If  the  tumor  involves  the  entire  spinal  cord,  the  symptoms  of  Brown- 
S^uard  paraly.sis  iH^comc  indistinct  and  the  picture  of  a  transverse 
lesion  gradually  makes  its  appearance.  Correspondinp  to  tlie  niost 
frequent  seat  of  tumors  of  the  spinal  cord  in  the  thoracic  portion,  we 
find  spastic  paraplegia  with  anffistheaa  of  both  legs,  disturbance  of  the 
bladder  and  rectum,  and  decubitus.  When  the  neoplasm  involves  the 
cervical  or  !uml>:ir  enlargement,  an  extremely  variable  picture  may 
be  produced  and  the  symptoms  may  be  exceedingly  difficult  to 
interpret,  hre.ni^e  in  thesr  rases,  depending  on  the  seat  of  the 
tunioi,  lut'iilized  muscular  atropines  may  be  added  to  the  sensory  and 
spastic  paralyas. 

The  following  points  are  of  importance  in  deternuning  the  level  of 
a  spinal  tumor. 
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Tunmt  aitmted  in  upper  eervieal  portion:  At  first  unilsteral 
{Mtralysis  or  Brown-S^quard  paralysis,  later  paralyaaof  all  four  extrcini-> 
ties,  pain  in  the  distribution  of  the  cervical  plexus,  paralysis  of  the 
muscle.s  at  the  back  nf  the  neck,  with  possibly  rapid  fatal  termination 
from  paralysis  of  the  phrenic  nerve.  Cervical  enlurtjemenl:  Flaccid 
unilateral  paralyns  of  the  arm,  often  spastic  paralysis  of  both  legs, 
paralyna  of  tbe  muscles  of  the  trunk.  If  the  tumor  is  not  very  extensive, 
there  may  be  only  paralysis  of  the  individual  muscles  of  the  arm.  Donal 
portion.  Typical  picture  of  Br(jwn-S(^quard  paralysis,  then  paraplepia 
and  disturbance  of  the  bladder  and  rectum.  Lumbar  enlargement: 
First,  unilateral  pain  in  the  lumbar  plexus  radiating  into  one  leg; 
a^pUc  paralysis  of  individual  muscles  of  the  thigh  and  leg;  pus^iibly 
Brown-S6quard'a  syndrome  as  regards  the  two  legs;  later,  complete 
sensory  and  motor  paralysis  of  the  legs  with  abolition  of  the  patellar 
refiex  but  profcrvation  or  exaggeration  of  the  Aehilles  tendon  reflex. 
Sacral  portion:  Atropliic  paralysis  of  tlie  leg,  the  foot,  the  gluteal  niua- 
cles  and  the  levator  ani;  loss  of  sensation  in  the  legs,  the  inner  atipect  of 
the  thigh,  the  foot  and  the  anal  region;  disturbance  of  the  bladder  and 
rectum;  decubitus;  loss  of  Achilles  tendon  reflex;  the  knee  phenomenon 
is  usually  present.  As  a  rule  the  tumors  are  so  large  that  they  involve 
both  the  lumbar  and  the  fsacral  portions  of  the  cord.  Cauda  equina: 
Bilateral,  rapidly  developing  paraplegia;  intense  pain,  especially  in 
the  sacrum  and  coccyx;  anesthena  in  the  re^on  of  the  rectum. 

The  diagnostic  difficulties  presented  by  a  tumor  of  the  spinai  cord 
can  readily  be  appredated  from  the  above  description.  The  important 
points  in  the  diagnosis  are:  Onset  with  pain  when  the  tumor  is  extra- 
medullary;  Brown-S<iquftrd  paralysis  when  the  tumor  is  situated  in  the 
medulla;  and,  hualiy,  the  syniptouas  of  a  transverse  leaon  a.s  the  entire 
spinal  cord  becomes  involved.  But  it  must  be  specially  emphaaaed  that 
small  tumors  of  the  spinal  cord,  and  especially  tubercles,  often  fail  to 
^ve  rise  to  any  special  symptom  sufficiently  definite  for  localization,  and 
frequently  epcnpe  discovery  until  they  are  revealed  at  the  autopsy.  The 
conditions  that  would  be  considered  in  the  differential  diagnoas,  assum- 
ing that  the  possibility  of  tumor  is  thought  of  at  all,  are:  spinal  meningitis 
and  spondyUtis,  the  diagnosis  of  which  is  rendered  posdble  by  the  char« 
acteristtc  symptom^  which  appear  later. 

The  prognosis  of  (umors  nf  the  spinal  cord  is  very  unfavorable. 
If  the  patients  do  not  die  of  tlic  disease  itself,  death  often  results  from 
decubitus  and  paralysis  of  the  bladder. 

Aade  from  mere  symptomatic  remedial  measures,  the  treatment 
oondsts  logically  in  removal  of  the  neofrfasm.  The  difficulties  of  such 
a  procedure  in  childhood  have  alri  ndy  been  explained  and,  as  a  matter 
of  fact,  ue  know  of  no  ca«e  !n  uhich  a  Spinal  tumor  in  a  cliild  was 
subjected  to  operative  treatment. 
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MTTTIPI.E  CFRFHRAl,  AND  SPINAL  SCLEROSIS 
Multiple  cerebral  and  spinal  sclerosis  cuusist:^  iu  the  presence  of 
numerouB,  dense,  yeUowish  white  fod  in  the  apinal  eord»  medulla  oblon- 
gata and  cerebrum.  Hicroacopie  examination  reveals  excesnve  pro- 
liferation of  the  neuroma,  such  as  h  not  attiuned  in  any  other  central 
disease  of  the  nervous  system  (Weigert).  The  nervous  tissue  itself 
showij  very  little  change;  the  axis  cylinder.**  of  ihe  nerve  fibresi  within 
the  sclerotic  patches  are  for  the  most  part  preserved  and  the  ganglion 
celk  are  intact.  Products  of  degeneration  of  nerve  substance  are  found 
only  around  the  foci.  Secondary  degeneration  of  nerve  tracts  is  usually 
absent. 

riir  :il)(>vc  anatomical  pifiure,  whicii  ha.-  recently  horn  clearly 
defined  by  Miiiier,  is  to  be  sharply  distinguished  from  (lie  proliferations 
of  connecUve  tissue  which  occur  after  disseminated  encephalomyelitis 
(secondary  multiple  sclerods,  Schmauas,  SQegler).  "Multiple  gliosis," 
as  we  may  eall  multiple  sclerosis  on  the  strength  of  the  anatomical 
findings,  is  probably  attrihutaMe  to  some  congeuital  condifinn  of  tlie 
neuroglia.  The  affection  might  he  classitied  among  the  endogenous 
diseases  except  that  it  is  not  hereditary  or  familial.  In  view  of  the 
neoplastic,  progresaive  character  of  the  anatomic  changes  it  seenu 
more  justifiable  to  include  multiple  scleroas  among  the  neoplasms  of 
the  nervous  system. 

If  we  accept  Miiller's  theory  in  regard  to  genuine  tnultiple  .^clerosi.'j 
whicii  we  have  given  above  and  which  is  explained  in  his  comprehensive 
monograph,  we  must  arrive  at  the  very  remarkable  conclusion  that  this 
disease  does  not  occur  in  childhood.  Schupfer  in  Ins  essay  on  infantile 
focal  sclerosds  demonstrated  that  the  cases  which  have  been  described 
in  pxt raordinar\'  larpro  numbers  will  not  bear  criticism.  In  faet.  the  very 
eases  in  which  the  triad  formulated  by  Charcot  ;is  characienstic  of 
multiple  sclerosis,  namely,  intention  tremor,  scanning  speech  and  nys- 
tagmus, were  present  turned  out,  on  pathologic  examinati<m,  to  be 
cases  of  pseudoKclero.sis,  hereditary  syphilis,  endogenous  degeneration, 
or  cerebral  infantile  palsy.  The  very  few  cases— three  in  number — which 
Schupfer  accepts  n?  raws-  of  nmltiple  sclerosis  presented  chiefly  dis- 
turbances iu  the  motor  action  of  the  legs  (paraparesis,  tremor),  dis- 
turbances of  sensation,  defective  movements  of  the  eyes,  and  weakness 
of  the  bladder.  Hence  a  diaf^ions  of  multiple  sclerosis  based  on  the 
above-mentioned  characteristi  ,  triad  is  not  justified  in  children.  Miiller 
even  ca.^t--'  a  'loubt  on  thr  authenticity  of  the  cn^^es  accepted  by  Sch»ii>frr. 
He  is  unal)le  to  find  in  any  of  the.se  cases  tiie  imsitive  signs  of  exclui>ive 
disease  of  the  neurogUar  tissue  and  regards  tliese  cases,  including  the 
one  which  Schupfer  carefully  studied  as  a  paradigm,  as  disseminated 
myeloencephafitis.  He  explains  the  alleged  influence  of  infectious 
diseases  in  the  production  of  multiple  scleroas  in  children  and  contenda 
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*  that  tlie  nervouB  effects  whieh  follow  the  infectious  diseases  are  dissenii^ 
nated,  chronic  inflaniniations  aiul  not  primary  proliferation  of  neurogliar 

tis!5iic  or,  in  other  words,  multiple  sclerosis.  Under  these  circumstances 
Miillcr  arrives  at  the  conclusion  that  as  yet  there  is  no  proof  of  the 
occurrence  of  fully  developed  infantile  focal  sclerosis  identical  with  gen> 
uine  multiple  acteroas  and  that  the  cases  which  hitherto  have  been 
regarded  as  multiple  seleroais  on  the  strength  of  the  anatomical  findings 
merely  represent  the  terminal  stages  of  disseminated  encephalomyelitis. 

T'ntil  this  contention,  whicli  is  based  on  accurate  studies,  shall  he 
refuted  by  arguments  bat^ptl  on  anatiMuical  findings  of  an  opposite 
nature,  we  are  not  justified  in  iiiulciug  a  diagnods  of  multiple  sclerosis 
in  the  child  based  on  clinical  symptoms  and  are  therefore  constrained 
to  classify  all  the  cases  hitherto  regarded  as  multiple  sclerosis  under 
some  different  head. 

8BCTI0H  VIL 

TRAtJlCATIC  DISEASES  OF  THE  CENTRAL  NERVOUS  sySTEU 

The  etiolog;ic  significance  of  traumatism  in  the  production  of  nervous 
diseases  in  cliildhood  is  frequently  ovprrsti mated  hy  laymen  and  proba- 
bly also  by  physicians.  A  natural  desire  to  find  a  cause  induces  many 
parents  to  ascrilx>  nervous  diseases  in  their  children  to  some  insignificant 
aeddent,  such  as  occurs  every  day,  and  they  often  fall  into  the  error  of 
dating  the  beginning  of  the  disease  from  the  time  of  the  acddent.  In 
*  the  popular  mind  traumatism  plays  the  same  part  in  the  etlol<^  of 
nervous  diseases  as  catching  cold  in  that  of  internal  diseaRe?.  As  a 
matter  of  fact,  the  present  tendency  is  to  ascribe  much  h'ss  iuiportance 
to  external  violence  in  the  production  of  organic  nerve  disturbances 
than  was  formerly  the  case,  and  to  give  much  more  prominence  to  heredi- 
tary and  family  disposition  and  to  bacieri:il  toxins.  Nevertheless 
we  havr  no  desire  to  deny  that  traumatism  is  an  important  causative 
factor  in  niaii\  diseases  of  the  brain  and  spinal  ford.  f^nch  for  example 
as  tuberculous  menin^tis,  spondylitis  and  encephalitis;  that  an  injury 
may  lead  to  suppuration  if  the  wound  becomes  infected;  and,  finally, 
that  birth  injuries  may  be  responsiUe  for  the  most  severe  lesions  of  the 
central  nervous  system,  a  fact  which  is  only  bepnning  to  be  properly 
appreciated  (Finkelatein). 

1.  CONTI  SSION  OF  THE  BRAIN  (COMMOTIO  CEREBRI) 

Concussion  of  ihe  brain  is  described  by  Simon  as  follows:  "The 
concUUon  consists  in  a  contusion,  a  displacement  of  the  brun  as  a  whole 
without  injury  to  the  brain  substance.  It  results  in  diminished  initabtfity 

of  all  the  centres  in  the  cerebral  cortex  and  this  loss  of  irritability  may, 
under  certain  cirettmstanees.  go  on  to  complele  functional  disability." 
The  symptoms  are  loss  of  consciousness,  vonuting,  slowing  of  the  pulse, 
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retention  of  urine  and,  sometimes,  traoflitory  palsies  and  aphasia.  Cases 
with  pal.^y  ami  aphakia  justify  the  assumption  of  a  local  oontvision  nf  the 
brain,  tisually  due  to  contrecoup.  In  the  more  frequent  rmlder  cases 
the  above-mentioned  cerebral  symptoms  are  slight  and  often  disappear 
before  the  child  i8  seen  by  the  physiciaii. 

CoDcueaon  of  the  brain  is  not  frequent  in  childhood.  In  infants 
particularly  it  is  rarely  ob^rved.  The  reason  of  this  probably  is  that 
children  rarely  fall  fmm  a  trreat  height  and,  on  the  other  hand,  the  child- 
ish skull  IS  soft  and  yielding  and  thrrefore  offers  less  resistance  to  dis- 
placement of  the  brain.  On  the  otht  r  hand,  on  account  of  the  thinness 
of  the  cranial  bones  there  is  a  predisposition  to  fracture. 

The  course  and  the  prognosis  in  concusrion  of  the  brain  are  cm  the 
whole  favorable.  After  a  few  hours,  or  rarely  days,  complete  recovery 
takes  place  and  nn  permanent  disturbances  remain  as  a  rule.  Case*  of 
severe  head  injuries  are  observed  in  which  the  brain  symptoms  gradually 
increase  and  the  child  ultimately  dies.  In  these  cases  it  is  natural  to 
suspect  a  cerebral  hemorrhage  ftnd  the  suspicion  is  confirmed  by  the 
gradually  progressive  character  of  the  symptoms.  However,  concusaon 
of  the  brain  may  sometimes  end  fatally  without  any  complications  (von 

Berginann). 

Tiie  treatment  consists  in  rest,  lowering  the  head,  keeping  up  the 
activity  the  bowels  and  kidneys  (catheter),  regular  diet  and  posvbly 
the  administration  of  heart  tonics. 

2.  CON'd  SSIOV  f>F  THK  SPINAL  rOKD 

This  affection,  which  has  ireipiently  been  described  in  the  adult, 
does  not  appear  to  occur  in  childhood.  The  condition  eonaiets  in  shock, 
due  to  some  violent  concusdon  (railroad  accident),  and  produces, 
in  addition  to  pronounced  pr«i-t  ration,  temporary  and  permanent  spinal 

symptoms  and  po-siMy  paraly.-is  of  t  lie  bowel.  The  post-mortem  findings 
in  fatal  ( a.ses  were  negaiiv(  as  regards  the  cord,  although  this  has  not 
been  accepted  without  a  protest. 

3.  CERBBRAL  ajHiORRBAGE 

Intracranial  hsemorrhage  occurs  as  the  result  of  a  birth  injury  or  a 

traumatism  oceurring  at  some  later  period. 

Antong  the  causes  of  cerebral  huMuorrhage  after  the  child's  birth, 
are  injuries,  whooping-cough,  purpura,  severe  atrophy,  and  other  dis- 
eases of  the  brun,  specially  sinus  thrombosis. 

The  symptoms  resemble  those  of  Virain  emboUsm  and  do  not  differ 

materially  frnm  the  symptoms  observed  in  the  cerebral  haemorrhages  of 
adults  ( 'nn\'ul.sions  and  cnma  are  nearly  always  present  nt  the  begin- 
ning. Tiie  child  either  dies  with  these  initial  symptoms,  or  recovery 
takes  place  with  spastic  paralysis,  presenting  the  picture  of  cerebral 
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infantile  palsy.  lu  the  main,  cerebral  haemorrlxages  of  this  kind  are  rare 
in  childreu,  since  the  predisposing  causes  wliich  are  present  in  adults, 
arteriosderoflis,  brain  aneurysm  and  the  like,  are  not  operative  in 
ehildhood. 

On  (hp  other  haiui.  intrapartum  hjEmorrliage  into  the  meninges 
possesses  ;i  clinicMliniportance  wiiich  even  yot  is  not  properly  appreciatpd. 
If  we  examine  post  mortem  a  large  number  of  newborn  infants  without 
making  any  special  choioe  of  subjects,  we  are  surprised  by  the  frequency 
of  h«morrhap  within  the  eranial  eavity.  There  is  no  doubt  that  in 
the  majority  of  cases  of  otherwise  healthy  newborn  infants  the  blood  is 
absorbed  without  producing  any  clinical  symptoms;  but  in  a  not  incon- 
siderable minority  of  the  cases  the  hremorrhagc  is  of  such  extent  as  to 
render  life  impossible.  Between  these  two  extremes  there  must  be  a 
long  series  of  intermediate  degrees,  the  recognition  of  which  is  probably 
impossible  and  wlueh  no  doubt  are  of  great  importance  in  the  production 
of  cerebral  symptoms  that  manifest  themselves  later.  As  the  cause  of 
suhmeningeal  hrpmorrhage  is  by  no  mean8  clear  in  every  case,  recognition 
of  the  accident  is  difficult.  Wiiile  in  most  cases  the  occurrence  of  con- 
gestion and  laceration  of  blood  vessels  within  the  skull  is  readily  ex- 
plained by  a  severe  protracted  labor  with  marked  displacement  of  the 
eranial  bones  (Kundrat),  an  easy  spontaneous  delivery  may  also  lead 
to  suhmeningeal  hiemorrhage  (Finkelstein),  and  this  is  particularly 
apt  to  be  the  case  in  premature  labors. 

In  most  of  the  cases  tlie  hemorrhage  is  situated  at  the  vertex, 
somewhere  in  the  re^on  of  the  two  paracutral  lobules,  where  heavy 
depodts  of  coagulated  blood  are  found.  The  hnmorrhage  may  involve 
one  or  both  convexities  of  the  cerebral  hemispheres  (Sarali  MaeNutt), 
more  rarely  the  ha?:e  of  the  skull  and  the  cerebellum.  The  suitjaeent 
portions  of  the  cortex  are  compressed  and  iuliltruled  witli  lilood.  80 
far  as  I  know,  no  recent  cases  have  as  yet  been  examined  by  modern 
histolo^c  methods.  In  children  who  have  survived  a  hemorrhage 
poiencephalus,  external  hydrocephalus  and  local  meningoencephalitis 
have  been  demonstrated  as  end-products  of  the  lesion. 

The  symptoms  of  severe  intramcningeal  haemorrhage  do  not  always 
point  to  the  brain.  We  have  instead  the  picture  of  severe  iiaphyxia; 
respiration  is  either  abolished  at  once  or  becomes  very  feeble  (atelectads, 
Kundrat);  the  child  is  cyanotic;  and  the  temperature  falls.  Death 
ensues  either  from  gradual  failure  of  respiration  or  with  convulsions. 
In  fjtlior  cases  convulsive  seizures,  trismus  or  tetanoid  convulsions, 
spasms,  exapspration  of  reflexes  dominate  tiie  picture,  and  these  cases 
also  frequently  end  fatally.  Some  infants,  however,  survive  these 
conditions  and  actually  or  apparently  recover  (Henoch,  Finkelstdn  and 
others).  In  a  third  class  of  cases  the  initial  symptoms  are  very  slight — 
no  more  than  a  short  period  of  asphyxia,  from  which  the  children  appar- 
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ently  recover  completely.    Later,  however,  convulaons  make  thdr 

appearance  in  differenl  parts  of  the  body,  or  without  such  convulsions 
the  children  develop  spastic  panilysis,  which  will  be  described  later  in 
connertion  with  cerebral  inf'tiitilf  palsy  (Little's  disease).  With  what 
degree  of  frequenwy  intraparluia  ha  niurrliage,  which  prodi»ces  no  symp- 
toms at  the  time,  later  leads  to  epilepsy  and  idiocy,  is  difficult  to  decide. 
Such  an  etiologic  relationsUp  must  be  suspected  whenever  convulaons 
develop  in  infants  several  weeks  old  without  any  recogniiable  cause. 

The  treatment  of  intrapartum  hemorrhage  is  the  same  as  that  of 
asphyxia  neonatorum. 

4.  HAMORBHAOI  INTO  THB  SPINAL  CORD 

In  httmorrhage  into  the  spi nal  cord,  also,  bi  rt  h  i  n j  u  ri  es  are  ttndoubt- 

edly  the  most  important  etiologic  factors.  SchaefTer  found  extravasa- 
ticMis  of  hlnnd  into  the  vertebral  canal  iu  U)  per  rent  of  all  liis  auloprfes 
on  newborn  infants,  and  although  these  figures  appear  to  me  somewliat 
high,  I  can  confirm  the  frequent  occurrence  of  h»morrha|$e  of  this  kind 
from  my  own  experience.  The  hsmorrhages  are  often  extraspioal,  in 
which  case  they  are  found  chiefiy  on  the  v(  ntral  surface  of  the  lumbar 
portion  of  the  corH.  It  i?;  proliaMe  that  the  blood  is  not  always  the  result 
of  a  local  extravasation.  consists  in  part  also  of  blnoil  that  haf  flown 
down  from  above  after  lueniorrhage  within  the  crauiuui  and  in  the 
highest  portions  of  the  spinal  column.  Hemorrhages  within  the  substance 
of  the  spinal  marrow  are  extremely  frequent  in  newborn  infants.  Such 
hemorrhages  arc  usually  small  and  of  no  importance;  their  favorite 
pent  is  at  the  junction  bptwpon  the  posterior  and  atvlerior  horns.  Gold- 
Hcheider  and  Flatau's  experiments  on  animals  convinced  them  that 
fluids  injected  into  the  vascular  system  have  a  special  tendency  to  escape 
at  this  pcint.  Numerous  small  hemorrhages  into  the  sixnal  cord  are 
found  especially  in  premature  infants  and  in  anencephalous  monsters. 
Large  hirmorrhages  into  the  spinal  marrow  may  conceivably  h  ad  to 
cystic  cavities,  and  the  latter  may  bear  some  etiologic  relationship  to  a 
later  syringomyelia  (.Schultze,  Zappert  and  Pfeifer).  Hsemorrhages  iiave 
also  been  observed  in  the  newborn  within  the  central  canal;  indeed  parts 
of  the  canal  are  sometimes  separated  by  the  action  of  the  hemorrhage. 

The  above  conditions  all  represent  more  or  less  unexpected  autopsy 
findinp:^  in  cliildren  who  die  soon  after  birth.  Genera!  palsies  in  the 
newborn  can  l)e  attributed  to  h;rmorrhage  of  the  spinal  cord  only  in 
very  rare  cases  (Oppenheim,  Raymond). 

All  other  causes  play  but  a  nunor  part  in  the  etidogy  of  spinal 
hemorrhage  in  the  newborn.  Traumatism  is  more  apt  to  produce  an 
external  injury  than  an  isolated  ha>niorrhage.  In  whooping-cough  the 
suddeii  appearance  of  a  spinal  palsy  during  an  attack  naturally  sujrgests 
the  probability  of  hemorrhage  into  the  spinal  cord  (Mauthner,  Hern- 
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hardt  and  others),  but  we  have  no  poative  autopsy  proof  that  such  an 
accident  occurs.  Steffen  reports  a  case  of  haemorrhage  into  the  sfnnal 
cord  after  purpura. 

In  cases  of  this  kind  the  diagnosis  of  Hpiual  ha;iuurrhage  is  based 
on  the  sudden  appearance  of  symptoms  such  as  have  been  described  in 
connection  with  tumors  of  the  spinal  cord.  Paraplegia,  ansesthesia  and 
sphincter  paralysis  are  the  most  i)r()nounced  symptoms  in  the  beginning; 
they  rarely  incronso  durinp  tlu-  lir.st  few  days  and  are  more  apt  to  dis- 
appear in  a  slinrt  time.  Thorc  finally  results  a  clinical  picture  which 
corresponds  to  that  of  a  poliomyeUtis,  Brown-Sequard  palsy,  or  trans- 
verse myelitis.  Fain  is  not  common  in  central  spinal  hemorrhages.  In 
this  stage  localisation  of  the  spinal  lesion  is  possible;  but  unless  the 
history  is  very  precise,  the  ^agnoeis  of  haemorrhage  must  always  remain 
douhiful  hcrniiHo  the  ultimate  results  of  inBammation  and  those  of 
hajniorrhage  are  clinieully  identical. 

Unless  the  ha-morrhage  proves  iuiniediately  fatal  (haemorrhage  in 
the  upper  portion  of  the  cervical  cord)  the  prognosia  is  not  altugeiher 
unfavorable.  But  the  improvement  which  at  first  takes  place  usually 
does  not  go  on  beyond  a  certain  point,  after  wluch  one  of  the  above- 
mentioned  permanent  conditions  develops-. 

In  all  cases  of  hjemorrhage  into  the  spinal  cord  the  treatment  consists 
in  absolute  rest,  the  application  of  ice  bags,  and  the  exhibition  of  styptics 
such  as  er^tin  and  gelatin.  Catheterisation  must  not  be  forgotten 
when  there  is  paralyse  of  the  bladder. 

5.  FRACTURE  AMD  LUXATION  OF  THE  VERTEBRAL  COLUMN 

DIslocaUons  and  fractures  of  the  vertebral  column  are  exceedingly 
rare  in  childhood  and  differ  but  little  from  the  same  conditions  in  adulta. 
Occasionally  they  are  observed  after  instrumental  deliveries.   I  once 

saw  the  entire  cervical  f)ortlon  st>parated  from  the  rest  of  the  column 
at  the  autopsy  on  a  tifwhorn  infant. 

The  local  symptoms  of  a  bilateral  luxation  of  the  cervical  column 
are:  anterior  incGnation  of  the  head;  unusual  prominence  of  one  of  the 
spinous  processes  posteriorly;  prominence  of  the  body  of  one  of  the 
vertebrtB  palpable  through  the  pharynx;  fixation  of  the  head;  r  tn  me 
tension  of  the  nuiscles.  In  unilntcrn!  luxations  the  head  is  inclined  to 
the  oi»posite  side,  the  cervical  column  is  convex  toward  the  dislocated 
side,  and  the  muscles  on  the  side  of  the  luxation  are  tense.  Luxations 
are  seen  chiefly  in  the  cervical  column,  fractures  at  any  p<»nt  of  the 
backbone  and  particularly  in  the  lower  portion. 

The  cord  itself  may  escape  injury.  If  the  latter  is  present  it  is  due 
to  the  direct  pressure  of  the  injured  vertebra;  to  ha?morrhage  into  the 
central  canal,  into  the  meninges  or  into  the  substance  of  the  spinal 
marrow.   Symptoms  of  httmatomyelia  and  other  symptoms  pointing 
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to  the  nervous  system  are  no(  Decessaniy  present.  When  present,  they 
axe  usually  the  same  as  the  symptoiDS  of  compieBtton  of  the  apmal  eord 
from  caries,  or  of  spinal  hemorrhage,  or,  if  long  eontinued,  of  spinal 
tumor.  Injuries  and  luxations  of  the  first  two  cervical  vertebrae  are 
usually  rapidly  fatal;  injuries  of  the  third  and  fourth  are  of  very  bad 
omen  because  of  tite  danger  tu  the  phrenic  nerve.  The  remaining  spinal 
symptoms  can  be  deduced  from  the  table  on  page  235.  Erection  of  the 
penis  is  one  of  the  eommonest  symptoms  of  injuries  of  the  cervical  column. 
The  differential  diagnosis  between  luxations  and  fracturea  often  necessi- 
tates an  X-ray  rxamiiiation. 

The  prognosis  is  always  cxtri'incly  grave.  If  death  does  not  occur 
in  a  short  time,  or,  in  the  case  of  lu.xations,  if  the  latter  is  not  success- 
fully reduced,  a  chronic  condition  Mmilar  to  that  of  myeUtis  with  all  its 
dangers  may  be  expected  to  develop.  For  the  treatment  the  reader  is 
referred  to  the  sections  on  surreal  diseases. 

SECTION  VIII. 
CEREBRAL  INFANTILE  PALSY 

{As  the  terminal  condition  of  various  diseases  of  the  brain) 

A  ntimhor  of  corcbral  afTcctioiis  in  childhood,  whicli  end  neither  in 
complete  recovery  nor  in  deafli,  leave  behind  certain  anatoiTMcal  defects 
and  clinical  disabilities.  A  pernmuent  concUtion  resulth  in  wiiicii  the 
child  is  healthy  except  for  certain  symptoms  which  remain  of  the  former 
disease,  so  that  the  condition  representa  not  a  dweattf  hvi  rather  the 
termination  of  a  disease.  This  condition  is  dedgnated  cerebral  infarUile 
palsy.  According  to  the  strict  acceptation  of  the  term  it  includes  only 
cerebral  affections  in  which  paralysis  of  the  extremities  is  the  most  promi- 
nent pytnptom,  but  there  are  numerous  transitional  cases  wliich  present 
merely  epilepsy,  idiocy  or  atrophy  of  the  optic  nerve,  and  which  are 
recognized  as  "cerebral  palsy  without  paralysis"  (Freud).  It  is  there- 
fore obvious  from  what  has  been  said,'  that  the  diagnosis  of  cert  bral 
palsy  cnnnnt  lay  any  claim  to  scientific  accuracy,  and  if  we  wish  to  be 
strictly  logical  and  scientific  we  ought,  instead  of  speaking  of  cerebral 
infantile  palsy,  endeavor  to  use  such  terms  as  the  remuos  of  foetal  dis- 
easn  of  the  bruu,  of  cerebral  hemorrhage  or  of  encephalitis.  This, 
however,  is  as  yet  impo.ssible  Ix'cause  the  same  etiologic  factors  do  not 
always  give  rise  to  the  8ame  dinicnl  dipaMlitics,  so  that  in  a  given  case, 
it  is  impossible  oven  with  the  aid  of  the  liistory,  to  arrive  at  a  definite 
conclusion  with  regard  to  the  primary  disease.  We  must  therefore 
content  ourselves  with  the  well-defined  forms  of  cerebral  infantile  palsy 
and  are  not  justified  in  tearing  down  the  edifice  of  cerebral  infantile 
palsy,  wluch  ha^  1 1 » n  built  up  by  a  number  of  excellent  workmen,  until 
a  larger  amount  of  building  material  than  we  at  present  have  at  our 
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disposal  has  been  collected.  The  dieeaaes  which  lead  to  eerebrol 
infantile  palsy  or,  in  other  words,  the  etiology  of  the  disease  may  be 

classified  as  follows: 

1.  Inira-ulerine  {prenalal)  causes:  Malformatious  of  the  braiii  aud 
cerebral  ^seaacs  that  are  merely  concomitants  of  a  general  disease 
(typhoid  fever?)  or  injury  to  the  mother  (severe  blow  on  the  abdomen). 
In  this  class  belong  cases  of  porencephalus.  niicrocephalus,  atrophy  of 
one  hcniisphere  with  unilateral  diminution  in  the  size  of  the  skull  or 
depression  in  certain  portions  of  the  cranuim,  congenital  cywts,  and  the 
Uke.  CUoically  these  varieties  cannot  always  be  recognized  as  such, 
and  the  diagnosis  is  often  dependent  on  the  history.  But  one  cannot 
always  rely  on  the  Idstory,  as  most  parents  fail  to  recognize  congenital 
motor  disturbances  in  their  children  until  they  first  attempt  to  at  up  or 
walk.  Sometimes  the  presence  of  somt'  otlur  rTcdformation  calls  atten- 
tion to  the  possibiUty  of  a  congenital  disturbance.  To  what  extent 
congenital  porencephalus  and  microeephalua  are  to  be  regarded  as  due 
to  arrested  development  or  disease  of  the  brain  has  already  been  dis- 
cussed. There  are  a  few  cases  in  the  literature  which  make  a  relation 
between  intra-ut("i?io  traumatism  anrl  cerebral  infantile  palsy  probable 
(Cotard,  personal  observation).  Heredity  and  alcoholism  probably 
have  no  etiologic  significance;  the  influence  of  syphilis  has  been  dis- 
cussed in  another  place.  The  theory  that  emotional  excitement  during 
gestfttion  may  have  an  influence  on  the  child's  central  nervous  system 
is  scarcely  tenable. 

2.  Birth  injurie:^  (natal,  intrainirtum  causes).  These  are  chiefly 
intcrmeningeal  haemorrhages  (see  section  on  traumatic  diseases  of  the 
central  nervous  system).  The  term  Little's  disease  is  employed  by 
many  writers,  as  he  was  the  first  to  describe  this  important  cause  of 
numerous  cases  of  cerebral  infantile  palsy.  An  intrapartum  injury 
may  be  assumed  a  priori  if  the  labor  was  difficult,  or  the  child  was  born 
in  asphyxia,  or  convulsions  developed  soon  afttr  birth.  Even  when 
the  labor  has  not  been  difficult,  especially  if  it  was  precipitate,  lutra- 
eerebral  haemorrhage  is  possible.  Cases  of  cerebral  palsy  occurring 
after  premature  deliveries  may  possibly  be  explained  in  this  way. 

3.  Among  extra-uterine  causef:,  head  injuries  involving  the  skull  or 
accompanied  by  subdural  hrrrnorrhai:?'  may  lead  to  cerebral  infantile 
palsy.  Circumscribed  encephalitis,  which  may  develop  spontaneously 
(poHencephalitis,  Striimpell)  or  in  the  wake  of  some  infectious  disease 
(measles,  scarlet  fever,  varicella,  intestinal  catarrah,  pneumonia  and 
the  lilcc)  is  a  very  important  cause  of  cerebral  infantile  palsy,  particu- 
larly the  nnilatcrrd  variety.  Sinus  thrnmhn>!s  and  embolism  may 
prodtn-c  the  ,<urnr  clinical  result;  the  emboli  in  uii<.-t  cases  are  prol)ahly 
of  infectious  or  septic  nature  and  are  comparatively  rare  in  otherwise 
uncomplicated  cases  of  endocarditis. 
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To  what  extent  syphilis  may  be  responsible  for  the  production  of 
cerebral  infantile  paby  is  difficult  to  say.  This  etidogie  rdation  was 

formerly  reganlod  as  very  rare  (Sachs,  Kooig),  but  more  recent  observa- 
tions (Roily,  ICoiiii:,  Foiiriiicr,  Erlt  nmeycr  and  others)  tend  to  show 
that  perni.iticnt  rfrcbral  syiii ptoiiis  ornir  mnro  froquently  in  hereditary 
syphihs  than  was  formerly  believed.  The  diagnostic  difficulty  arisos  from 
the  impossibility,  in  the  cases  of  children  with  hereditary  sypitiUi>  present- 
ing symptoms  of  a  cerebral  palsy,  of  determining  with  certainty  whether 
one  is  really  dealing  with  the  remains  of  a  former  pathologic  process 
(that  is  to  say,  a  oorohral  infantile  palsy,  a.<  fh'firicd  alwve)  or  with  a 
temporarily  permaru-nt  stage  of  a  still  active  brain  lues. 

In  a  large  number  of  cases  all  we  can  learn  about  the  beginning  of 
the  disease  is  that  the  palsy  developed  within  the  first  two  or  three  years 
of  life  after  convulsions,  wMch  in  most  ca^^rs  art  said  to  have  been  uni- 
lateral. Sometimes  it  is  stated  that  (1h>  ( liiM  had  repeated  attacks  of 
convulsions  before  it  became  permanently  paralyzed.  In  these  cases 
il  is  not  proven  that  the  convulsions  produced  an  alteration  in  the  brain 
(htemorrhage)  which  led  to  the  i^uralysis;  it  is  quite  possible  that 
(prenatal,  natal,  intrapartum)  changes  were  already  present  in  the  brain 
at  an  early  date  and  that  the  motor  region  became  involved  secondarily 
(Freud,  Rie). 

Finally,  there  are  plenty  of  cases  of  cerebral  infantile  pal.<?y  in 
which,  either  owing  to  the  indiflference  of  the  parents  or  the  very  mild 
character  of  the  initial  symptoms,  it  is  impossible  to  elicit  any  definite 
history,  so  that  we  can  form  no  conclusion  in  regard  to  the  date  when 
the  palsy  began.  The  existence  of  this  group  of  cerebral  infantile  palsy 
alone  precludes  a  complete  etiolo<rie  elassifiration  of  these  conditions. 

For  the  study  of  the  pathologic  anatomy  of  cerebral  infantile  palsy 
we  have  at  our  disposal  the  terminal  conditions  of  those  pathologic 
processes  which  represent  the  foundations  of  the  disease  thai  ultimately 
leads  to  cerebral  infantile  palsy.  It  must  be  remembered  that  various 
diseases  are  capable  cf  producing  the  «nme  permanent  ehanpes  in  the 
brain.  The  initial  lesions,  as  has  Ix'cn  .-tated,  mny  owe  their  origin  to 
several  different  causes,  most  important  among  which  are  uieningeal  cere- 
bral hemorrhage,  embolism,  encephalitis,  and  intra^utcrine  diseases  or 
injuries.  As  a  rule,  the  changes  produced  by  these  diseases  can  no longer 
be  distinguished  when  the  cases  of  cerebral  infantile  palsycome  to  autopsy. 

The  change.'*  observed  at  the  autopsy  of  individuals  with  cerebral 
infantile  palsy,  which  represent  the  final  results  of  the  morbid  process,  are: 

Porentepkalus. — Thb  may  be  congenital  and  the  expression  of  a 
true  malformation  of  the  brain  or  of  an  intra-uterine  disease  on  the  one 
hand,  or  may  be  the  result  of  SOme  process  acquired  in  later  life.  The 
defect  is  found  chiefly  in  the  area  supplied  by  the  middle  cerebral  artery 
and  by  the  artery  of  the  fissure  of  Sylvius,  particularly  in  the  central 
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wad  temporal  convolutionB.  The  time  when  a  given  defect  in  the  brain 
was  produeed  is  sometimes  very  difficult  to  determine.  Either  asso- 
eiated  with  porencephalus  or  as  an  independent  condition,  we  also 
find  in  cases  of  cerebral  infantile  palsy,  diminution  in  tho  size  of  the 
convolutions  (microgyria),  which  in  turn  is  diu'  citluT  to  arrested  de- 
velopment or  to  a  former  imiuiumutory  process.  Sachs  employed  the 
term  amnesia  ecrtiadUf  based  on  microscopic  findin^B.  It  is  prolwUe 
that  many  of  these  eases  are  due  to  secondary  changes  In  the  cortex, 
the  result  of  meningeal  hemorrhages  (Oppcnheim).  Another  pathologic 
condition  that  belongs  under  this  head  is  unilateral  atrophy  of  the 
brain,  which  is  due  to  sclerosis  of  one  cerebral  hemisphere.  The  his- 
tologic changes  condst  in  dififuse  sclerosis  with  proliferation  of  the 
neurogliar  tissue,  thiclceninf  of  the  vessel  walls,  hypertrophy  of  the 
J  (  li  vascular  connective  tissue,  and  diminution  of  the  m  rvous  elements. 
Diffuse  sclerosis  may  also  be  bilateral.  It  h;is  been  described  as  a 
separate  clinical  entity  which  we  have  already  discussed  in  section  V. 
Localized  sclerosis,  with  bosselated  thickening  of  certain  portions  of 
the  cerebrum  (tuberous  sclerosis),  has  been  found  at  the  autopsies  of 
cases  of  cerelsral  infantile  palsy.  The  cvebral  sclerosis  probably  repre- 
sents the  end-produet  of  vascular  disturbar  .  -  focclusion  of  vessds, 
inflammation),  but  gives  no  clue  to  the  original  liisease. 

Among  the  anatomical  iiadingij  iu  cerebral  iufantilc  pulsy  a  place 
must  be  reserved  for  microccphalus.  As  has  already  been  explained, 
the  subdivision  of  thb  ccmdition  into  pseudomicrocephalus  (terminal 
stages  of  a  cerebral  disease)  and  genuine  microcephalus  (faitu  i  *  de- 
vi'lov  beyond  a  certain  stage)  is  i)ractic;illy  inipossililc  Combinations 
with  abnormal  types  of  cerebral  convohitions,  particularly  the  pernistenee 
of  differentiating  fissures  (macrogyria),  is  not  infrequent  in  microcepha- 
lus. One  also  finds  cysts,  foci  of  softening — often  with  hemorrhagic 
contents— and  connective  tissue  scars  in  cerebral  infanUle  palsy,  which 
are  to  be  regarded  as  localised  crrebra!  processes. 

Those  lesioHR  are  nil  found  in  the  brain  cortex,  in  the  uhite  matter 
of  the  cerebral  hemispheres,  and  in  the  region  of  the  basal  ganglia. 

It  would  be  quite  justifiable  to  include  congenital  or  acquired 
hydrocephalus  as  well  as  microcephalus  among  the  causes  of  cerebral 
infantile  palsy.  As  a  matter  of  fact,  however,  this  is  not  done  and  it  is 
customary  to  describe  cases  of  hydrocephalus  as  a  separate  rlinical 
group,  although  they  hnvp  no  better  claim  to  nosologic  independence 
than  the  cases  of  ccn  bral  infantile  palsy. 

Symptomatology. — "The  etiology,  symptomatology  and  pathology 
of  eerebral  infantile  palsy  are  lilce  three  large  chains  of  mountains,  and 
the  pealcs  of  one  group  are  connected  with  the  summits  of  another  only 
by  the  most  difficult  pas«es."  Such  is  the  simile  with  which  Periti 
graphically  describes  the  difficulties  that  are  encountered  when  one 


Digrtized  by  Google 


246 


THE  DISEASES  OF  CHILDREN 


attempts  to  bring  the  symptoms  of  this  disease  into  harmony  with 
certain  definite  anatomical  changes.  We  shall  therefore  practically 
restrict  the  present  exposition  to  a  mere  clinical  enumeration  of  the 
tigna  of  cerebral  infmntUe  palsy,  and  make  only  the  dkmI  eaiitioiia 
attempts  to  establish  a  eonneetion  between  the  symptoma,  and  the 
localization  and  nature  of  the  changes  existing  in  the  brain. 

We  (listinpiiis-h  infantile  Iierniplcpia  find  infantile  diplejria,  according 
as  the  extremities  of  one  or  both  siiies  are  involved.  Hemiplegia  is 
characterized  by  paresis  of  one  facial  nerve  and  spastic  weakncse  of  the 
am  and  leg  on  one  «de  of  the  body.  The  right  side  is  somewhat  more 
frequently  attacked  than  the  left.  The  facial  palsy  is  limited  to  the 
middle  and  inferior  branches;  it  varies  greatly  in  degree  and,  in  older 
cases  particularly,  is  often  l)ar(ly  perceptible.  The  paralysis  is  best 
seen  when  the  child  beigns  to  laugh  or  cry  or  speak,  and  is  less  distinct 
during  rest  and  when  the  facial  muscles  are  in  active  play.  In  protracted 
eases  of  facial  palsy,  »pasm  of  tke  paralyzed  mu$elea  is  soroetimee  pro> 
dueed,  so  that  the  sound  side  appears  more  smooth  and  the  jncture  of 
a  crossed  paralypti?  of  the  face  and  extremities  is  simulated.  The  arm 
lesion  quite  often  manifests  itself  in  ]>erniancnt  contrartures:  the 
elbow  and  wrist-joints  arc  flexed  and  the  arm  is  held  closie  to  the  l)ody; 
fixation  in  extension  is  more  rare.  When  the  paralysis  and  contractures 
are  <rf  this  pronounced  type,  active  movements  are  practically  impossi* 
ble,  and  passive  movements  encounter  a  violent  rei^stanee.  In  other 
cases  there  is  only  a  marked  rigidity  of  the  mupcles;  movements  are 
possible,  but  they  are  awkward  and  ineffective.  The  paralysis  is  always 
most  marked  in  the  hand  (in  contradistinction  to  spinal  palsy).  The 
fingers  are  folded  over  the  thumlts  and  it  requires  considerable  effort 
to  open  the  hand;  the  finer  movements  of  the  hand  are  performed  only 
with  great  difficulty.  Even  when  the  signs  of  impaired  function  are 
less  marked  in  the  arm,  the  movements  of  the  hand  are  still  distinctly 
limited.  The  legs  also  present  a  typical  spastic  hemiplegia,  with  exten- 
sion at  the  hip-  and  knee-joint  and  plantar  flexion  at  the  ankle-joint. 
Pes  equinus  with  spasticity  is  quite  often  produced.  Even  when  the 
paralysis  is  comparatively  mild,  the  disturbance  of  the  gait  is  quite 
marked;  the  child  drap;  the  Ir'r  and  .';win<;?'  it  around  frirciimduction) 
in  l)riiiging  the  foot  forward.  \\  hen  the  <:ait  is  not  o«'pe(  iidly  interfered 
with  paresis  of  one  leg  may  reveal  itself  in  the  child  s  inabihty  to  stand 
alone  on  the  affected  leg,  to  hop,  or  to  rise  on  the  toes.  When  the  child 
sidesteps  to  the  sound  nde,  the  paralysed  leg  Is  dragged  instead  of  lieing 
lifted  clear,  becauFc  the  movement  increases  the  spasm  of  the  adductors 
(flankgait,  Schiiller).  Partial  monoplegia  (monoparesis^  of  one  arm  or 
leg  does  not  occur  in  cerebral  infantile  palsy,  although  the  condition 
may  be  simulated  when  the  paralysis  is  much  more  pronounced  in  one 
extremity  than  in  others. 
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Paresis  and  spasm  are  therefore  the  characteristic  features  of  cere- 
bral hemiplegia.  They  may,  however,  be  eombined  yery  iwequally. 
Thus,  we  see  cases  in  wbich  the  rigidity  of  the  extremities  is  pronoanced, 

while  the  paralysis  is  quite  nuK^rate.  Again,  it  may  happen,  for  example, 
that  the  paresis  and  the  increase  in  the  muscle  tone  are  quite  marked 
in  the  kg,  while  the  arm  presents  only  a  slight  increase  of  the  reflexes. 
In  short,  the  involvement  of  the  extremities  in  cerebral  infantile  palsy 
is  by  no  means  uniform,  and  one  may  see  in  the  same  indiiddual  in  the 
course  of  ^me  a  diminution  ot  the  jaiaj  and,  not  infrequently,  an  inerease 
in  the  contractures. 

The  deep  rejh'xrs  are  always  iiRreased.  Ankle  clonus  as  well  as  the 
Babinsky  reflex  and  Oppenheim's  leg  reilcx  are  not  infrequent.  In  older 
cases  and  in  cases  in  which  the  hemiplegic  phenomena  have  been  less 
pronounced,'  a  unilateral  inerease  of  the  deep  reflexes  is  sometimes  the 
<Hily  visible  sign  of  cerebral  infantile  palsy.  Diminution  or  absence  of 
the  reflexes  is  extreniely  rare  and  occurs  only  in  exceptional  caBcs  that 
have  never  been  explained.  The  skin  reflexes  in  these  conditions  are 
often  diminished. 

It  is  not  rare  for  individual  cranial  nerves  to  be  involved  in  cerebral 
hemiplegia.  The  tongue  may  deviate  toward  the  sound  inde  (on  account 
of  paralysis  of  the  muscles  on  the  other  side  of  the  tongue),  indicating 
involvement  of  the  hypof»lo?su9.  Strabismus  is  quite  frequent.  Xy.'j^ng- 
mus,  hemianopsia,  a  tendency  to  a  forced  position  of  the  eyes  and 
atrophy  of  the  optic  nerve  are  observed. 

Sensory  dMurbanee*  are  rare  and,  when  present,  mostly  confined 
to  the  bands.  The  disturbance  of  stereognosis  which  occasionally  occurs 
is  perhaps  partly  referab!(  to  the  lark  of  digital  dexterity  wliich 
prevents  the  child  from  forlin(^  ohjt  c  ts  properly. 

Motor  aphasia  as  a  sequel  of  a  left -sided  cortical  lesion  is  conceiva- 
ble and  is  in  fact  sometimes  observed.  It  is  to  be  remembered,  however, 
that  we  are  dealing  with  cerebral  processes  engaged  in  recovery,  and 
accordingly  there  is  a  general  interference  with  the  function  of  speech 
rather  than  pronouneed  apha-^iia:  much  the  same  condition,  in  fact,  as 
we  observe  in  adults  after  lesions  accompanied  by  aphasia.  It  is  a  note- 
worthy fact  that  in  a  child  the  power  of  speech  may  be  restored  even 
after  comi^ete  destruction  of  the  centre  of  speech  in  the  left  side,  sug- 
gesting the  possibility  of  a  vi(  arious  function  in  the  right  cerebral  1  [l  i- 
sphere.  Tn  addition  to  this  kiinl  of  speech  disturbance,  due  to  a  ft  hI 
lesion,  children  with  ifrtdjral  infantile  palsy  quite  often  exhibit  ottier 
minor  abnormaUtics  of  speech  which  depend  in  a  great  measure  on  feeble- 
mindedness or  idiocy  and  are  sometimes  the  expression  of  bulbar 
disturbances  such  as  will  be  discussed  later. 

Atro^y  of  individual  groups  of  muades  does  not  occur  in  cerebral 
hemiplegia.'  On  the  other  liand,  interference  with  the  growth  of  the 
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paralyzed  side  is  not  infrequent,  particularly  when  the  palsies  are  ac- 
quired in  early  childhood  or  arc  congenital.  The  face  may  be  narrow, 
producing  tbe  imprewion  of  a  hemittirophia  faeiei;  botli  the  arm  and 
leg  may  be  smaller  in  all  their  dimensions,  the  miucles  as  well  as  the 

bones  taking  part  in  the  ntrophy  (this  can  he  demonstrated  with  the 
X-rays).  The  electric  irrititniity  of  the  ncrvet;  and  muscles  in  all  such 
casesi  however,  is  normal  or  increased,  and  in  doubtful  cases  this  symp- 
tom can  be  utilised  to  distinguish  positively  between  n  cerebral  Mid  a 
spinal  palsy. 

Muscular  hypertrophy  occurs  when  the  spasticity  is  very  great  and 
particularly  in  the  erne  of  posthemiplegic  motor  distvirhances,  which 
will  be  discussed  separately.  It  is  to  be  explained  as  a  hypertrophy  due 
to  overwork. 

Among  rare  and  unimportant  symptoms  should  be  mentioned 
diminution  in  the  sise  of  the  breast .  the  testicle;  anomalies  in  the  growth 
of  the  hair,  the  formation  of  the  fingers,  eyes,  etc.,  on  oni-  side  of  the 
body.  Epilepsy  and  i(!iocy,  which  are  common  in  cerebral  infaoUle 
palsy,  will  be  discussed  later. 

A  peculiar  phenomenon  of  infantile  hemiplegia  is  seen  in  the  post- 
hemiplegic motor  disturbances,  which  are  of  frequent  occurrence.  The 
mildest  form  is  the  tremor  which  occurs  during  active  movements, 
particularly  at  the  height  of  the  intended  movement  (intention  tremor); 
in  its  severest  form  the  phenomenon  CDnsists  in  ]>erman*:id  tremor, 
chorea,  athetosis.  These  motor  disturbances  make  their  appearance 
either  soon  after  the  beginning  of  the  disease  or  later,  following  an 
existing  spastic  paralysis.  The  facial  nuLscles  sometimes  take  part  in 
the  involuntary  movements.  In  this  variety  of  the  disease  the  paralysis 
is  not  marked,  hnt  the  patients  are  greatly  distiirhrd  liv  the  movements 
of  the  arms  and  fiugera  which  come  on  with  every  intentional  act.  In 
posthemiplegic  chorea  the  movements  are  of  a  jerky,  rotating  and  ex- 
tending character,  and  persist  practically  without  interruption  except 
during  sleep.  In  athetosis  the  characteristic  movements  consist  in 
spreading,  extentling  and  !!(  xing  the  fingers,  and  render  the  child  fre- 
quently inrapahle  df  holding  an  object  in  its  harids,  writing,  or  doing 
any  kind  of  manual  work.  The  feet  may  also  take  part  in  these  motor 
disturbances. 

Freud  describes  a  peculiar  form  of  motor  disturbance  under  the 

name  of  choreatic  paresis.  This  differs  from  the  usual  form  of  cerebral 
infantile  palsy  !\v  the  later  occurrpnre  of  the  disease — after  tlie  lliird 
year  of  life,  instead  of  in  earlier  infancy — by  the  fact  that  the  motor 
disturbances  manifest  themselves  at  once,  and  by  the  absence  of  spasms, 
epilepsy  or  idiocy.  In  a  single  case,  which  was  examined  post 
mortem  (Landouzy),  an  old  tuberculous  nodule  was  found  in  the 
lenticular  nucleus. 
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Cerebral  hemiplegia  is  not  always  strictly  unilateral.  In  otherwise 
typical  hemiplegic  ca.srs  rigidity  and  exaggeration  of  reflexes,  without 
any  distinctly  recognizable  paralysis,  are  freejuently  seen  in  the  leg 
which  is  apparently  not  involved.  Such  cases  form  the  connecting  link 
between  hemiplegia  and  the  second  main  group  of  cerebral  infantile 
palsy — cerebral  diplegia.  In  the  latter  the  pal.'fy  does  not  exhibit  the 
hemiplegic  type;  there  is  either  a  paraplegia,  or  all  four  extremities  are 
attacked.  The  following  varieties  are  dis- 
tinguished after  Freud: 

(a)  General  rigidity. — This  manifests 
itself  in  rigidity  of  the  entire  muscular 
system.  The  rigidity  is  noted  in  earliest 
infancy  and  interferes  with  the  necessary 
manipulations  in  bathing  and  dressing  the 
child.  Later  it  i.s  noticed  that  the  child  is 
slow  about  learning  to  sit  up  or  walk,  and 
there  is  a  peculiar  crossing  of  the  legs  when 
it  first  attempts  to  walk  (due  to  great 
tension  of  the  adductors).  The  arms  are 
closely  pressed  to  the  trunk  and  flexed  at 
the  elbow;  the  forearms  are  in  pronation, 
flexed  at  the  wrist;  and  the  fingers  are 
folded,  producing  a  characteristic  "devo- 
tional or  praying"  attitude  (Freud).  The 
back  is  rigid,  the  abdomen  hard  and 
retracted,  the  legs  in  extreme  extension, 
the  feet  spastic  and  in  a  position  of  pes 
equinus.  The  rigidity  is  extremely  pro- 
nounced in  the  entire  body  and  is  much 
more  prominent  than  the  paralysis,  which 
is  often  very  slight.  The  reflexes,  which 
are  difficult  to  elicit  on  account  of  the 
impossibility  of  inducing  relaxation,  arc 
everywhere  greatly  exaggerated.  Some- 
times touching  the  lips,  tongue  or  oral 
mucous  membrane  elicits  reflex  movements  of  the  muscles  of  the  jaw, 
simulating  sucking  or  masticating  movements  (Oppenheim's  eating 
reflex).  Strabisnms  and  tlisarthria  are  frequent  concomitants.  The 
children  are  easily  frightened,  especially  by  sudden  loud  noises.  On  the 
other  hand,  epilepsy  and  idiocy  are  usually  absent;  although  one  is  very 
apt,  on  account  of  the  sluggish  niovenionts.  slow  step  and  ilull  expression 
of  countenance,  to  do  the  patients  the  injustice  of  mistaking  them  for 
idiots.  This  form  of  cerebral  infantile  palsy  is  particularly  apt  to  follow 
birth  injuries  and  corresponds  to  the  original  Little's  disease. 


Fia.  SI. 
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A  spedal  form  of  this  general  rigidity  ia  aeen  in  microcephaUe  rigid' 
iiy  in  vliiclk  the  skull  b  diminished  in  sise  and  there  ia  a  high  grade  of 
idiocy  in  addition  to  the  muscular  riipdity,  which  is  very  marlced  (see 
above,  microcephalus). 

Somrtimr^  the  general  rigidity  is  only  slight  when  the  child  is 
at  mai;  but  u  makes  its  appearuucc  at  once  when  the  child  is 
uncovered,  frightened,  or  hears  a  loud  noise.  Tlus  condition  is  called 
paroxyamai  rigiditff. 

(h)  Paraplegic  rigidUy. — In  this  form  of  cerebral  diplegift  the  lower 
extremitips  only  aro  ripid  and  exhibit  thp  pamo  prruliarities  as  in  the 
cases  of  general  rigidity.  The  child  is  very  slow  in  learning  to  walk 
and  the  crossing  of  the  legs  at  the  first  attempts  is  very  marked.  Paraly- 
sis in  these  cases  also  is  very  slight.  The  arms  exhiUt  at  most  a  slight 
ri^dity  and  exaggeration  of  reflexes.  The  intelligence  is  normal  and 
convulsions  dn  not  mcur.  On  the  other  hand,  strabismus  is  practi- 
cally coiif^tant.  Parapit-'^ii'  riiridity  i.s  ohsorvrd  rhipfly  in  prematurely 
born  children.  Opinions  are  siiil  (iivided  on  the  question  whether  this 
form  of  spastic  paralysis  is  really  due  to  a  cerebral  lesion  or  depends  on 
arrested  development  of  the  motor  tracts  in  the  spinal  cord  only  (v. 
Gehuchten).  Owing  to  the  frequency  of  strabismus,  however,  most 
authors  ;irr  Inclitu'd  to  assume  a  lesion  in  the  cerebral  cortex  in  this 

form  of  spajjlic  par;ily.-is  also. 

(c  and  d)  When  iu  tiiia  form  of  rigidity  the  paralytic  phenomena 
are  more  pronounced,  Freud  employs  the  terms  hikUeral  hemiplegia 
and  paraplegic  paralysis,  according  as  both  arms  and  legs  or  the  legs 
only  are  involved.  The  paralysis  in  these  casej?  may  be  of  unequal 
degree  on  the  two  sides;  but  in  every  rnsr  thr  involvement  of  the 
hands  b  very  striking,  just  aa  in  unilateral  hemiplegia.  The  two  sides 
of  the  face  may  also  be  involved,  so  that  the  child  proents  a  peculiar, 
maaklikc,  immobile  expression  of  countenance.  Strabismus,  convul- 
sions and  dementia  oCCur  in  these  forms  of  cerebral  infantile  palsy. 
Tlir  (if  th(•^^»•  rare  dist urhaiicrs  is  sought  in  grave  lesions  of  the 

brain  or(  nninL:  <  ithrr  bofuie  t»r  after  birth. 

(e  and  /;  iiUnleral  chorea  and  bilateral  atheiosis  may  be  present  in 
dii'legia  as  in  hemiplegia.  In  chorea  the  involuntary  movements  occur 
in  the  muscles  of  the  face,  the  neck,  back  and  extremities;  the  patients 
exhibit  persistent,  slow  rotating  and  sinuous  movem<Mits,  producing  a 
striking  and  most  alarming  clinical  pifture.  Owing  to  the  extreme 
tension  of  the  muscles  of  the  neck  the  head  is  usually  retracted.  Speech 
is  almost  always  slow  and  indistinct.  The  movements  are  greatly 
increased  by  excitement  and  when  the  child  knows  that  it  is  being  ob- 
served. The  muscular  palsies  are  sometimes  quite  insignificant  and 
the  spasms  are  not  very  marked;  sometimes  ther^^  muscular  hyper- 
trophy.  As  a  rule  the  intelligence  ia  not  so  much  affected  as  the 
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observer  is  led  to  suppose  by  the  slowneas  of  speech  and  the  great  inter- 
ference with  movements.   Convulsions  are  absent. 

Bilateral  athetosis,  which  is  not  so  conspicuous  but  none  the  less 
disturbing,  aiTccts  only  the  muscles  of  the  extremities.  The  athetosis 
resembles  the  above-described  unilateral  form,  but  with  the  difference 
that  both  arms  and  legs  are  alTected.  Not  infrequently  the  disturbance 
b  more  marked  on  one  mdf  than  on  the  other,  rnilatcral  athetosis 
may  also  be  associated  with  bilateral  liemiple<ria,  and  iu  such  a  case 
sympathetic  movements  sometimes  occur  on  the  side  which  is  not 
affected  by  the  athetosis. 

Among  symptoms  referable  to  the  cranial  nerves,  disturbances  of 
the  eye  muscles  are  more  frequent  in  cerebral  diplegia  than  in  hemi- 
plogia.  Strabismus  is  the  most  frequent  disturbance;  nystagmus  is 
common.  Atro])hy  of  the  uptic  nerve  may  also  develop  as  the  result 
of  a  neuritis  during  tlie  original  disease.  Slowness  and  difficulty  in 
learning  to  speak  and  dysarthria  are  common  in  cerebral  diplegia;  dis- 
tinct aphasia  is  rare.  Sometimes  children  with  cerebral  diplegia  appear 
to  be  absolutely  dumb;  but,  after  a  course  of  systematic  speaking 
cxercisep,  it  is  often  found  that  inability  to  speak  i.«  due  merely  to 
neglect  on  the  part  of  tlie  child's  parents  to  give  it  proper  training. 
Apparent  deafness  may  also  be  due  to  the  same  causes.  In  some 
cases,  however,  the  inability  to  hear  or  speak  depends  on  a  high  grade 
of  idiocy. 

The  bulbar  xympfnm!',  which  oreur  in  children  with  cerebral  di- 
plegia and  which  have  Imcu  carefully  sturiied  by  Oppenheim  and  Peritz 
and  described  as  infantile  pseudobulbar  paraly.sis,  nierit  special  atten- 
tion. The  condition  is  characterized  by  difficulty  in  speaking,  swallow- 
ing and  chewing,  interference  with  the  finer  movements  of  the  lips; 
partial  loss  of  facial  expression;  aphonia;  and,  rarely,  by  disturb- 
ances of  the  respiration,  the  heart  action,  the  movements  of  the  eyes 
and  the  inuscU-s  of  the  neck.  The  disturbatice.s  manifest  themselves 
only  with  voluntary  movements,  the  involuntary  movements  of  the 
affected  muscles  being  preserved.  There  is  no  atrophy  or  fibrillar 
twitching.  The  mas.seter  reflex  is  c  \apgerated  and  the  eating  reflex  is 
often  present.  In  this  form  of  pseudobulbar  paralysis  the  muscles  are 
normally  flaccid  and  the  usual  muscular  tone  is  preserved.  But  in  addi- 
tion to  the  paralytic  form  there  is  also  a  spastic  variety  in  which  all 
the  above<4iientioned  muscle  groups  perast  in  a  condition  of  spastic 
tension  and  undergo  spasmodic  dbtortion  whenevec  a  voluntary  move- 
rhent  is  attempted.  An  observation  of  Oppenheim  concerning  a  mother 
and  daughter  who  both  exhibited  the  same  disturliance  is  frequently 
quoted.  We  also  know  of  spurious  forms  (jormf--  jrustes)  of  psr^udo- 
bulbar  paralysis  consisting  only  in  slight  disturbances  of  speech,  and 
de^utition.  The  anatomical  basis  of  this  pseudobulbar  palsy  is  not  a 
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disease  of  the  medulla  oblongata  but  a  cortical  lesion  involving  the 
centres  which  innervate  the  corresponding  muscles. 

In  contradistinction  to  this  form  of  pseudobulbar  paralysis  the 
morbid  process  (congenital  disturbance,  inflammation)  in  genuine 
bulbar  palsy  affects  the  nuclei  of  the  cranial  nerves  themselves,  pro- 
ducing a  true  picture  of  ophthalmoplegia  or  bulbar  palsy.  Congenital 
infantile  nuclear  atrophy  is  therefore  analogous  to  a  congenital  defect 
of  the  cerebrum  and  belongs  to  the  group  of  cerebral  infantile  palsies. 

In  the  same  way  acute  inflam- 
matory disease  of  the  bulb,  if 
it  does  not  terminate  fatally 
or  subside  completely,  may 
result  in  recovery  with  symp- 
toms of  permanent  loss  of 
function  of  the  bulbar  nerves, 
which  properly  also  belong  to 
the  group  of  cerebral  infantile 
palsies. 

The  above-d  escribed 
symptoms  of  cerebral  infantile 
palsy  are  in  many  cases  asso- 
ciated with  two  important 
conditions  which  are  char- 
acteristic of  this  disease, 
namely,  epilepsy  and  demen- 
tia or  idiocy. 

Epileptic  convulsions  may 
be  unilateral,  and  are  then 
always  confined  to  the  hemi- 
plegic  half  of  the  head;  or  they 
may  be  general.  Both  forms 
may  alternate  in  the  same  in- 
dividual. The  convulsions  may 
occur  at  long  intervals  or  may  be  quite  frequent  and  dominate  the  clinical 
picture.  In  most  cases  they  exhibit  the  typical  character  of  epileptic 
attacks  with  the  epileptic  gait,  loss  of  consciousness,  general  convul- 
sions, biting  of  the  tongue,  etc.  The  attacks  frequently  terminate 
in  a  definite  part  of  the  body.  In  other  cases  the  convulsions  are  less 
pronounced  and  often  consist  merely  of  short  attacks  of  unconscious- 
ness, the  conditions  described  as  petit  mal  or  nocturnal  epilepsy.  There 
is  no  constant  relation  between  the  intensity  of  the  epileptic  attacks 
and  the  severity  of  the  disease  in  the  extremities.  On  the  contrary, 
the  cases  vary  from  distinct  paralysis  or  well-marked  spasm  and  slight 
convulsions  to  frequent  epileptic  attacks  and  almost  imperceptible 


Fia.  52. 


OrrhriU  iliplrcia,  with  vtry  pronounrrrl  •pui'tic 
piipu<)obulbar  ijaralymii  mtui  >tlirluiil  (Mwiiiim  of  Ixith 
huKl*.    The  mother  preKenteU  the  Mine  elmical  picture. 
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remains  of  cerebral  palsy.  Even  in  the  samn  in<!ivi(lual  licmiplcfria 
may  clear  up  all  but  a  slight  inequality  of  the  two  facial  nerves  of  a 
unilateral  exaggeration  of  the  reflexes,  leaving  only  the  epileptic  con- 
dition, which  goes  on  increasing.  Indeed,  the  original  cerebral  lesion 
may  have  been  quite  insignificant  and  the  symptom!^  may  disappear 
completely  in  the  course  of  time  whilr  the  epilepsy  which  is  probably 
the  result  of  the  irritation  caused  by  the  rrmaininp  scar  jiersists.  Such 
a  condition  of  afifairs  is  also  possible  when  the  primary  disease  is  sit- 
uated in  a  "silent"  region  of  the  brun  where  a  lesion  does  not  produce 
clinical  manifestations  although  it  is  capable  of  leading  to  epileptic 
attacks.  On  this  theory  the  domain  or  so-called  symptomatic  (Jack- 
sonian)  epilepsy,  in  which  the  convtilsions  are  held  to  be  the  result 
of  a  circumscribi'd  discast^  of  tho  brain  would  be  considerably  enlarged 
as  compa.iL'd  with  that  of  genuine  epilepay,  in  which  there  is  no  local 
lesion.  It  is  quite  possible,  and  is  strongly  suggested  by  numerous 
observations,  that  most  forms  of  epilepsy  occurring  in  childhood  belong 
to  the  group  of  symptomatic  epilepsies. 

Epileptic  convulsions  are  seen  cliiefly  in  cerebral  iiemiplegia,  in  bilat- 
eral hemiplegia,  and  in  microcephalic  rigidity.  They  arc  less  common  in 
universal  rigidity,  and  still  more  rare  in  bilateral  chorea  and  athetosis.  In 
paraplegic  rigidity  and  in  choreic  paralyds  they  are  practically  never  seen. 

The  same  thing  is  true  of  demeniia  and  idiocy.  In  this  respect 
also  the  cases  exhibit  every  grade,  from  conditions  in  which  the  para- 
lytic symptoms  predominate,  with  a  mild  degree  of  feebh  -miniledness, 
to  those  in  which  the  loss  of  intelligence  is  very  great,  while  the  so- 
matic phenomena  are  practically  absent.  In  the  same  way  there  are  all 
grades  of  disturbances  of  the  intelligence  from  feeble-mindedness  to 
absolute  idiocy.  In  most  cases  the  child  is  merely  silly;  the  more 
active  form?"  of  feeble-mindodnef!H  with  imperative  movements  and  tic- 
like  habits  are  rare  in  cerebral  infantile  palsy.  On  the  other  hand,  dis- 
turbances of  speech  and  complete  inability  to  speak,  as  well  as  mastur- 
bation, are  quite  common  in  children  suffering  from  cerebnd  infantile 
palsy.  Defective  intelligence  occurs  chiefly  in  ea.ses  of  microcephaly, 
unilateral  and  bilateral  hemiplegia,  and  po.-lhcmiplegic  chorea  and 
athetosis.  It  is  less  pronounced  in  general  rigidity  and  still  less  in  para- 
lytic rigidity.  It  must  not  be  forgotten  that  these  children,  even  when 
the  intelligence  is  not  greatly  impaired,  are  in  many  ways,  owing  to 
the  motor  disturbances  from  which  they  suffer,  deprived  of  normal 
stimuli  and  of  intercourse  with  other  rliiMien.  and  for  this  reason  alone 
^vc  the  i!npres«ion  of  bcifig  more  or  h  s>  feetjle-minded. 

Fjtilepsy  aii'l  'lementia  are  very  fn'qucntly  present  in  the  same  indi- 
Mduui,  uud  the  same  inequality  in  the  intensity  of  the  two  phenomena 
is  observed  as  in  the  case  of  palsies.  In  cases  with  severe  epilepsy  a  marked 
degree  of  idiocy  almost  always  makes  its  appearance  sooner  or  later. 
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Finally  it  should  be  mentioned  that  diseases  of  the  eye  ground  may 
run  their  course  in  a  similar  manner  and  that  atrophy  of  thr  optic 
nefve  may  remain  as  the  only  symptom  of  an  acute  cerebral  process 
—Another  instance  of  Freud's  "cerebral  palsy  without  paralysis,"  wt^ich 
was  referred  to  in  the  beginning  of  the  chapter. 

It  would  be  a  great  advance  in  the  diagnosis  of  cerebral  infantile 
palsy  if  it  were  possible  to  disenver  soTnc  ilcfiiiite  eonnection  between 
the  various  rlitircftl  pictures  of  cerebral  infantih'  palsy  just  Hcscribrd  — 
some  of  wliicii  are  very  distinctive — ^and  certain  anatomical  diseases  of 
etiolo^e  conditions.  For  the  present  is  is  impossible,  as  has  already 
been  stated.  The  following  taUe,  in  which  we  have  attempted  to  set 
forth  thoFi-  nlntions  between  the  clinical  symptoms  and  anatonucal 
findings  wliich,  in  th*'  vrc^ent  state  of  our  knowledge,  appear  to  be 
approximately  correct,  must  not  be  regarded  as  more  than  tentative: 


Patbolooic  Fwiinras 

Mieroceplialii^. 
Unilatcnil  |x;ri'n<«|)hala». 

Bilateral  poreacephalus. 


Intermeningeal  hffmoiriiiCB 
Cbiitb  iigaiy). 


Premature     hirtli  (intflrmeninKral 

hwinorrlumc ;. 
Head    injury    (oxtra-uterioo,  wiili 

tuBmorrhafe  or  injuiy  of  skull ). 
Infiaminatory  affBciioos  in  oiw4iaU 

of  the  eerabnmi  ^lao  hnnor- 

rhage,  Bofteiuiig,  «te.). 

EmIjoli.Hin. 

Inflammatory  affections  in  both  cere- 
bral bcmiophercs  (also  luNiior* 
rhagft,  softening). 

InJiamniatory  afTeetkms  b  tbe  ngioa 

of  the  liiLsjil  ftnnjilia  (abo  lUHDO^ 
rhagc  unit  wifioninp). 
Inflammatory  affeolion-s  in  the  me- 
dulla oblongata  (also  hemorrhage 
and  softening). 


Ct-tNicAL  Symptoms 

General  rigidity,  idiocy,  eonvulaions. 
Spastic  l»miplegia  with  idiocy,  con- 

vulsioDB, 

Bilateral  iwmipjpgia  with  idiocy,  con- 
vulsions :iiid  JIOBiitllj  iisHiwIebiil 
bar  paralysis. 

1.  Gfloenl  rigidity  witli  Utile  or  no 

demeotia,  uaaalljr  with  oonvul- 
sions.  (Little's  8ymptoni.eoim- 
\>U'X). 

2.  Paruiilegic   rigitlity   withuut  de- 

mentia or  coDval>^i(>iis. 

3.  Simple  hemiplegia   with  feeble- 

miodcdncsA,  spasms. 

4.  fiilatenl  hemiplegia  with  feeble 

nindedneM,  tpastm,  and  poMi- 

bly  psruddliuthur  [viiruh'sis 

Paraplegic  npulily  wUhout  dcnicntia, 
without  convulsiuns. 

Hemiplegia,  often  with  unilat«nd 
spasms  and  fceble-mindednem. 

Hemipte^  with  convulsions,  feeble- 
mindedness,  postheBtiplsgie  mo- 
tor disturbances. 

Hemiplcgic  convulsions  and  fceblo- 
mindethievs 

Bilateral  hemiplegia  with  convulsions 
and  feeble-mindedncflS,  pamSUj 
pseudobulbar  paralysis. 

Hemiplegia,  iiussiblyheroiplegiedxMW 
and  athetosis,  ehonie  paieais. 

]^fal>'sis  of  till'  ocular  iiiu--<  It  s  iinii 
bulbar    symptoms  without 
and  without  dementia. 


The  course  and  tlie  prognosis  of  cerebral  infanlUe  palsy  an*  such 
as  we  should  expect  from  the  nature  of  the  disease.  Since  we  are  deal- 
ing with  a  reparative  process,  we  do  not  expect  additional  foeal  eymp- 
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toms  to  (k'vc'lop  but  rather  look  for  the  further  improvement  of  the 
palsy.  This  Ls  wliat  occurs  in  the  great  majority  of  ca.sos  and,  as  a  mat- 
ter of  fact,  children  suffering  from  severe  unilateral  or  bilateral  paralysis 
are  seen  to  recover.  But  the  improvement  is  limited;  in  palsies  of  the 
hand  particularly  recovery  is  very  incomplete.  The  spasms  and  the 
posthemiplegic  disturbances  exhibit  even  less  tendency  to  improve- 
ment. Although  occa^«ionally  the  rigidity  subsides  and  the  muscular 
tension  diminishes,  we  also  see  cases  in  which  the  contractures  go  on 
increasing,  and  the  usefulness  of  the  extremities  is  severely  and  perma- 
nently impaired.  The  same  is  true  of  choreic  and  athetoid  movements 
which  show  no  tendmcy  whatever  to  subside.  The  arms  and  hands 
suffer  mo.st  in  this  permanent  posthemiplegic  condition,  as  all  the 
finer  movements  which  are  necessary  for  any  kind  of  work  appear  to 
be  interfered  with.  On  the  other  hand,  children  usu&Uy  learn  to  walk, 
though  it  may  be  with  great  difficulty  and  not  without  resorting  to  many 
artificial  Mds. 

It  follows  therefore  thatt  in  addition  to  the  mild  cases  in  which  a 
relative  improvement  occurs  and  the  child  is  ultimately  able  to  work, 
a  large  number  of  individuals  with  cerebral  infantile  I'alsy,  particularly 
with  cerebral  diplegia,  are  rendered  permanently  unable  to  earn  their 
living.  They  are  often  found  in  hospitals  for  Incurable  diseases,  in  in- 
sUtutions  for  the  feeble-minded  and  not  infrequently  in  the  streets, 
where  their  bizarre  contortions  and  strange  attitudes  excite  the  pity 
of  the  pasaers-by. 

Among  the  other  secondary  symptoms  of  cerebral  infantile  palsy 
disturbances  of  speech  and  pseudobulbar  disturbances  also  exhibit  a 
tendency  to  improve.  Such  patients  usually  learn  to  speak  in  the  end, 
although  it  may  be  quite  late  in  life,  and  their  speech  may  remain 
permanently  defective.    Dyspliagia  also  usually  undwgoes  ^adual 

improvement. 

The  prognosis  of  epiiepsy  accompanying  cerebral  infantile  palsy  is 
quite  as  grave  as  that  of  so-called  genuine  epilepsy.  The  epilepsy  man- 
ifests itself  in  a  great  variety  of  forms,  and  its  relation  to  the  existing 
palsies  is  equally  variable,  as  is  also  the  time  of  its  appearance  during 
the  course  of  cerebral  infantile  palsy.  There  are  numerous  cases  in 
wiiich  epileptic  convulsions  form  the  opening  scene  of  the  clinical  pic- 
ture and  remain  in  the  foreground  until  the  end :  there  are  other  cases 
which  also  begin  with  convulsions  and  in  which  the  convulsions  later 
cease;  and,  finaUy,  there  are  som*  in  which  the  convulsion.s  do  not 
appear  until  years  after  the  paralysis.  Unfortunately  the  epileptic 
attacks  which  occur  in  the  course  of  cerebral  infantile  palsy  have  little 
tendency  to  subside  spontaneously.  Much  more  frequently  the  attacks 
increase  and  often  are  more  prominent  in  the  dinical  jncture  than  the 
palsies.   The  occurrence  of  the  stotiw  epUeptiau  and  sudden  death  is 
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among  the  possibilities  in  such  cases.  Conversely,  it  is  sometimes  pos- 
sible by  suitable  treatment  to  convert  severe  attacks  into  attacks  of 
shorter  duration  and  lesser  severity — into  a  condition  of  pelii  nuU. 
Tilt  I  I  niinent  part  which  epilepsy  plays  in  imuiy  cases  of  cerebral 
infaniilf  \)i\Uy  is  a  wariiin'i  to  groat  raution  in  the  prognosis  of  this 
kind  of  cas*  s,  (  vcn  win  ii  there  appears  to  be  some  tendency  to  im- 
provement in  tlie  paralysis. 

The  prospect  of  mental  devdopmerU  is  not  much  more  favorable 
than  the  prognosis  generally.  Although  intellectual  improvement 
takes  place  in  many  feeble-minded  children  and  is  gratefully  accepted 
by  the  jtarontP,  in  most  vmo»  of  pronounood  imbecility  the  mental 
itiipairnuntt  i.s  uhiinately  so  great  that  the  child  is  either  unable  to  go  to 
school  at  all  or  goes  through  with  the  greatest  difficulty,  and  the  ques- 
tion of  an  occupation  becomes  a  very  serious  one.  Severe  grades  of 
idiocy,  when  associated  with  microcephalu.^^  and  uniiat*  lal  or  bilateral 
hemiplegia,  are  j)raetically  hopeles-s.  It  should  be  reiterated,  howovor. 
that  a  preat  many  ( as(f  of  cerebral  infantile  paby  present  little  or  no 
diminution  of  the  intelligence. 

We  have  already  mentioned  at  the  beginning  of  this  section  that  the 
diagnosis  of  cerebral  infantile  palsy  is  purely  a  clinical  diagnosis  and 
leaves  the  questioti  of  the  anatomical  foundation  of  the  condition  open. 
The  history,  the  absenro  of  proprescive  character  in  the  paralytic  phe- 
nomena, and  th("  failure  of  additional  hrain  symptoms  to  develop  are 
the  dctermiiiiug  poiIll^<  for  the  diagnosis,  licuce,  slowly  developing 
cases  of  brain  tumor,  of  family  endogenous  palsy,  may  for  a  time  be 
confused  with  cerebral  infantile  palsy,  and  brain  syphilis  may  tem- 
porarily or  permanently  simulate  the  picture  of  a  cerebral  infantile 
palsy.  Spinal  and  i)eripheral  palsies  are  distinpuished  by  the  atrophy, 
which  is  limited  to  definite  groups  of  muscles,  the  presence  of  the  re- 
actions of  degeneration,  and  absence  of  the  tendon  reflexes.  Post- 
hemipl^o  chorea  and  athetoms  could  hardly  be  mistaken  for  genuine 
chorea  or  tic  if  the  cai^e  h  under  observation  for  any  length  of  time. 
On  the  other  hand,  t!ie  pliy--ician  should  be  on  the  lonkout  for  tlio  re- 
mains of  cerebral  infantile  palsy  in  all  apparently  uncomplicated  cases 
of  epilepsy  and  idiocy. 

We  know  of  no  treatment  against  the  cause  of  cerebral  infantile 
palsy.  Cases  that  respond  to  iodine  and  mercury  are  suspicious;  they 
are  probabl\  lu  ain  syi)hilis  and  not  cerebral  infantile  palsy.  The  sympto- 
matic tff  atineiit  consist-  in  elrrtricity,  mas.sage  anf!  jrymna«tirs. 

The  ekrinc  treatment  nm.st  be  adapted  to  the  peculiarities  of  the 
individual  case.  If  the  palsies  are  the  most  prominent  symptoms,  the 
faradic  current  or  the  active  cathode  is  employed  as  in  a  case  of  spinal 
palsy  (see  {)oliomyelitis).  The  electric  treatment  must  be  strictly 
limited  to  the  paralysed  group  of  muscles,  to  the  exclusion  of  the 
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antagonistic  muscles  which  arc  usually  hyprrtonip.  If  the  spasms  or 
poslhoniiiilc^ic  motor  cliHturbaiiccs  are  more  proiniiunt.  sedative  treat- 
ment uiili  the  anode  is  indicateil;  the  anode  being  eitiier  lightly  passed 
over  the  muscles  (labile  application)  or  applied  to  the  end  of  the  ex- 
tremity (stabile  application) .  The  cathode  rests  on  the  back  or  the  upper 
portion  of  the  extremity. 

Massage,  particularly  when  combined  with  passive  movements  and 
gymnastic  exercises,  is  much  more  useful  than  electricity  and  is  specially 
adapted  to  cases  of  cerebral  infantile  palsy.  It  acts  very  well  in  over- 
coming]: bc2;inning  contractures,  especially  when  combined  with  the  use 
of  orthc)|)C(lic  apparatus.  Warm  baths  in  most  cases  are  followed  by 
subjtctivf  and  objoetive  improvement  of  the  motility  and,  combined 
with  artificial  movements,  are  to  be  recommended.  Acratothcrmal, 
saline  and  carbonic  acid  baths  and  sea  bathing  in  the  Baltic  or  Adriatic 
Seas  may  also  be  recommended  for  children  suffering  from  this  disease. 

In  general  all  cases  of  cerebral  infantile  palsy  in  which  the  prog- 
nosis is  not  clouded  by  the  existence  of  a  high  grade  of  idiocy  or  of 
epilepsy  require  medicinal  treatment  for  a  long  time  and  constant 
alternation  of  the  various  procedures  employed. 

Quite  recently  the  transplantation  of  trndon  has  been  tried  in  this 
disease  (see  poliomyelitis).  By  dividing  individual,  greatly  contracted 
muscles  and  ingeniously  changing  the  point  of  insertion,  a  modification 
of  the  muscular  mechanism  may  be  brought  about. 

The  medicinal  treatment  of  epilepsy  and  the  educational  manage* 
ment  of  imbecility. are  discussed  under  the  respective  diseases. 

SECTION  IX. 

DISEASES  OF  THE  PERIPHERAL  NERVOUij  SYSTEM 

The  peripheral  diseases  of  the  nervous  system  and  more  particu- 
larly I  he  palsies,  which  chiefly  occupy  our  attention,  might  also  be 
clsssified  according  to  the  etiology.  But  we  do  not  think  such  a  classi- 
fication is  indicated,  partly  because  for  practical  reasons  a  classification 
according  to  the  seat  of  the  peripheral  nerve  lesion  is  more  useful,  and 
partly  because  an  etiologic  classification  would  lead  to  much  repetition, 
as  certain  palsies  which  we  clinically  identical,  as  for  example,  facial 
pal.sy,  may  have  different  causes.  Nor  shall  we  attempt  in  this  section 
to  give  an  exhaustive  description  of  the  peripheral  ncr%'e  palsies,  hut 
shall  be  content  to  select  only  those  which  are  important  in  childhood. 

I.  PALBIBS 

1.  Facial  Pahies 
A  facial  palsy  b  termed  peripheral  when  the  lesion  affects  the  nerve 
at  some  point  between  the  pons  and  the  distribution  of  the  nerve  on 
the  face:  hence  disease  of  the  base  of  the  brain  may  also  produce  a 
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peripheral  facial  palsy.  There  are  cases  of  partial  facial  palsy  in  which 
only  certain  muscles  of  the  face  are  involved.  Facial  palsy  is  not  rare  in 
childhood  since  in  addition  to  the  "rheumatic  fornj"  which  occurs 
spontaneously  we  also  encounter  congenital  and  otogenic  lesions  of  the 
facial  nerve.  "Congenital"  facial  palsy  is  generally  caused  by  a  birth 
injury,  contusion  or  laceration  of  the  trunk  of  the  nerve  in  the  face 
by  the  pressure  of  the  forceps  or  some  obstacle  during  the  passage  of 
the  head  through  the  pelvis.  For  genuine  congenital  facial  palsy,  which 
may  be  bilateral  (diplegia  facialis),  see  the  chapter  on  "infantiU'  nuclear 
atrophy."  A  particularly  frequent  form  of  facial  palsy  is  confined  to 
the  inferior  branch  of  the  nerve  and  leads  to  a  pernianent  deformity  in 
Flint.  »  a  and  6.  which  the  iiiouth  is  tirawn  over 


a  6 

IVriphrral  facial  pali>y.   C^iiUi  Iwn  bih!  a  half  yrar*  oM.    Tlir  frontal  branch  ii  involved  and  Ihc  eyr  mnsin* 
up«n  <Junn«  MronR  cuDtrmclion  uf  the  facial  mtucles,  all  of  which  is  well  ohown  in  the  iUuitratioo. 


called  rheumatic  facial  palsy  is  less  frequent  in  the  child  than  in  the  adult. 
The  possibility  of  complete  facial  palsy,  accom|)anied  by  fever  and 
"exhibiting  the  signs  of  a  perifiheral  or  pontine  paralysis,"  is  mentioned 
by  Opf)enheim.  The  most  fre(|uent  cause  of  facial  palsy  in  a  child  is 
found  in  diseases  of  the  ear,  not  so  much  simple  purulent  middle  ear 
catarrh  as  a  destructive  bone  process  (caries  of  the  mastoid  bone), 
which  quite  often  rests  on  a  tuberculous  foundation.  Diseases  of  the 
base  of  the  brain  (tumor,  meningitis)  rarely  produce  an  uncomplicated 
facial  palsy,  other  basal  palsies  and  cerebral  symptoms  being  usually 
associated.  Finally  we  may  occasionally  see  a  facial  palsy,  usually 
partial,  after  the  removal  of  glands,  tumors  and  the  like  in  the  face  an<l 
at  the  angle  of  the  jaws. 

A  pronounce<l  peripheral  facial  palsy  difTers  from  the  central  form 
by  the  fact  that  it  involves  not  only  the  two  inferior,  but  also  the  frontal 
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branch  of  the  nerve.  The  diseased  half  of  the  face  is  flaccid,  the  naso- 
labial fold  obliterated,  the  corner  of  the  mouth  drawn  toward  the  sound 
side;  the  forehead  is  smooth  on  the  paralyzed  side  and  the  eye  cannot 
be  completely  closed  (lagophthalmus) ;  when  the  child  closes  its  eyes 
the  globe  is  rotated  under  the  upper  lid.  The  inequality  on  the  two 
sides  of  the  face  becomes  very  evident  whenever  the  facial  muscles  arc 
brought  into  play.  Electric  irritability  is  diminished  or  reaction  of  de- 
generation in  the  form  of  sluggish,  and  sometimes  inverse  contractions 
are  present,  or  the  muscles  fail  to  respond  altogether  to  currents  of  bear- 
able severity.  The  prognosis  in  regard  to  recovery  is  determined  by  the 
nature  of  the  electric  reactions  during  the  first  two  weeks  after  the 
beginning  of  the  palsy.  Diminution  in  the  secretion  of  saliva  and  the 
lachrymal  secretion  and  loss  of  the  sense  of  taste  are  not  infrequently 
observed.  The  insufficient  closure  of  the  lid 
during  sleep  often  leads  to  irritation  of  the  con- 
junctiva. Pain  and  paresthesia  are  rare  in 
simple  facial  palsy,  but  we  sometimes  observe 
cedenia  and  herpetic  eruptions  on  the  paralyzed 
side. 

Facial  palsy  due  to  some  birth  anomaly 
almost  always  runs  a  favorable  course.  With 
few  exceptions,  the  cases  recover  in  a  week  or 
two.  The  rheumatic  form  also  frequently  ends 
in  recovery.  On  the  other  hand,  facial  palsy 
due  to  aural  di.seases  runs  a  less  favorable 
course  because  the  primary  cause  does  not  sub- 
side so  soon.  Variations  and  remissions  after 
apparent  recovery  are  observed.  But  ultimately  these  cases  also  not 
infrequently  end  in  recovery.  Sometimes  contractures  develop  in  the 
muscles  of  the  diseased  side  and  make  it  difficult  to  decide  which  side 
is  paralyzed.  Since  in  cases  of  basal  palsy  and  those  due  to  diseases  of 
the  ear,  the  facial  palsy  is  only  a  symptom  of  a  more  extensive  disease 
the  general  health  of  such  patients  is  impaired  and  they  may  succumb 
to  the  primary  trouble. 

It  is  important  both  from  the  diagnostic  and  prognostic  viewpoint 
to  determine  the  scat  of  the  lesion  in  the  peripheral  portion  of  the  facial 
nerve.  If  the  lesion  is  at  the  base  of  the  brain,  there  will  be  involvement 
of  other  nerves  (auditory)  and  symptoms  of  cerebral  disease.  If  the 
nerve  is  diseased  in  the  region  of  the  geniculate  ganglion,  there  may 
(possibly)  be  a  disturbance  of  lachrymation  and  (less  certainly)  paralysis 
of  the  soft  palate.  A  disturbance  within  the  ear  produces  characteris- 
tic symptoms  because  the  corda  tympani  is  given  off  in  that  situation. 
There  is  impairment  of  the  sense  of  taste  in  the  anterior  portion  of 
the  tongue  and  the  secretion  of  saliva  is  decreased.    In  (rheumatic  or 


Periodic  orulomntor  p*Tml)'sii 
duhns  an  aliacli. 
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traumatic)  lesions  situated  at  the  st\  lomasioid  there  is  muscular  pal-^y 
without  secretory  or  gustatory  disturbances.  The  diagnosis  betweea 
mntral  «nd  periphend  facial  palsy  reato  on  the  fact  that  in  the  fonn«r 
the  superior  branch  Qsually  eaeapes,  on  the  preservation  of  eleetric  ini* 
tability,  and  on  paralysis  of  the  extremities,  which  is  usually  present  al-^o. 

Thf  treatment  of  facial  palsy  is  fliipfly  rnnremod  with  the  cause  of 
the  condition.  Unfortunately  even  tht>  ((.iniilctr  cure  nf  aural  disease 
by  a  radical  operation  is  not  always  fuUowt  ii  by  recovery  from  the 
facial  palsy.  In  fact,  the  latter  not  infrequently  first  makes  its  ap- 
pearance after  an  operation  on  the  ear.  In  other  forms  of  facial  pal^ 
potassium  iodide  or  one  of  the  salicylates  (aspirin),  depending  on  the 
cause,  may  be  administered  with  doubtful  rhanres  nf  fjuecesp.  and  elec- 
tric treatment  resorted  to  early.  Local  bleeding  beiiind  the  ear  and 
hot  applications  are  also  emyloyed.  If  there  is  lagophthalmus,  the  eye 
should  be  covered  with  moist  dressings  daring  sleep  in  order  to 
prevent  excessive  drying  of  the  conjunctiva.  • 

2.   Ptihifs  nf  Ofhcr  (^rniual  Nerves 

Other  cranial  lurve  palsies,  m  paralysis  of  the  spinal  accessory, 
trifacial  and  hypuglossus,  occur  only  iu  association  with  certain  affec- 
tions of  the  brain  and  medulla,  so  that  it  seems  superfluous  to  discuss 
them  at  this  ])la(  r. 

Isolated  palsies  of  the  ocular  nmscle?  may  occur  and  have  alrrady 
born  described  as  coni^enital,  as  muscular  disturbances,  and  as  the  re- 
sults of  hereditary  syphilis. 

PenoUe  ocuUmi^  palsy  is  a  term  used  to  describe  a  disease  oe> 
curring  in  children  and  characterised  by  paroxysmal,  total  and  partial 
paraly.sis  of  one  oculomotor  nerve  accompanied  by  migraine.  During 
the  intervals  hcfut  t  ii  the  attacks  the  nm^oular  function  of  fhc  atTccted 
oy<-  i.s  cither  normal  or  but  slightly  impaire<l.  Tin  individual  attacks 
last  only  a  few  days,  or,  iu  jare  cases,  weeks  or  months.  With  the  ex- 
ce])tion  of  neuropathic  symptoms  that  are  occasionally  present,  the 
patients  arc  otherwise  free  from  nervous  disease. 

The  nature  of  periodic  oculomotor  palsy  is  still  in  doubt,  and 
opinions  are  divided  in  rejj;ard  to  its  oxaft  luisnlnpr  dr  finition.  In  the 
limited  nundw  r  uf  ea.ses  in  which  autopsy  could  be  performed,  neoplasms 
or  inflammations  of  the  oculomotor  were  found.  It  is  possible,  how- 
ever, that  the  condition  begins  as  a  vasomotor  disturbance,  which  later 
forms  the  starting  point  of  more  serious  lesions.  To  what  extent  fxriodic 
oculomotor  palsy  may  be  classified  under  the  head  of  migraine  is  still 
undecided  (Mobius).  The  prognosis  as  to  rvrnvpry  is  doubtful,  and  not 
altogether  favorable  with  regard  to  the  general  health  on  account  of 
the  possibility  of  a  neoplasm  developing.  The  trtatmenl  u  the  same  as 
that  of  migraine. 
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3.  Serratiu  Magntu  Parolyna 

Paralyna  of  the  serratus  magous  or,  in  other  words,  an  isolated 
paralyvb  of  the  long  thoracie  (posterior  thoracic  ?  Morris)  nerve  has 
been  observed  after  injuries,  diphtheria,  influenza,  etc.  Possibly  it 
may  ^ha  ho  rongenital.  The  most  striking  symptom  is  the  wing-like 
projection  of  the  shoulder  blade  wIumi  the  iiriii  i?  raised  and  brought 
forward.  During  resit  the  siioulder  blade  is  higher  than  its  fellow  and 
the  distance  between  the  angle  and  the  vertebral  column  is  diminished. 
This  approximation  of  the  scapula  to  the  median  line  becomes  more 
distinct  when  thr  arm  is  raised  to  the  horizontal  position.  The 
patients  are  unable  to  carry  the  arm  beyond  that  plane. 

4.  Pnhits  in  the  Disirihulion  of  the  Cervical  Brachial  Plexus 

Palsies  in  the  distribution  of  the  (  crviral  pl«  xu8  are  of  great  impor- 
tance in  childhood;  they  result  from  birth  injuries  (see  diseases  of  the 
newborn). 

Th<>  sensory  and  motor  disturbances  which  result  from  pressure  of 
cervical  ribs  on  the  nerves  of  the  arm  usually  manifest  themselves  after 

the  age  of  childhnnd. 

A  disease  which  is  peculiar  to  childhood,  althtiugh  it  is  still  a  matter 
of  dispute  whether  it  should  be  included  among  the  peripheral  nervous 
diseases,  is  known  as  panUytie  douUmreuse  Ckasungnac  or  painful 
paralysis  of  the  arms  in  small  children.  It  is  observed  in  children  be- 
tween the  apes  of  one  and  four  year?;  and  is  caused  hy  a  sudflen  pull  on 
the  arm  as,  for  instance,  in  saving  the  child  from  a  fall,  or  Ijy  scune 
other  forced  movement  of  the  arm.  It  is  doubtful  whether  this  form  of 
palsy  ever  occurs  without  a  preceding  traumatism;  in  such  cases  there 
must  always  remain  a  suspicion  that  the  nurse  has  probably  concealed 
the  cause.  The  injury  is  followed  immediately  by*  evidences  of  aeute 
pain  and  the  arm  drops  to  the  side  as  though  jjaralyzc d.  The  ydiysieian, 
who  is  usually  sent  for  at  once  by  the  frightened  attendant^■,  finds  on 
examination  complete  loss  of  movement  in  the  arm,  which  is  in  prona- 
tion, but  no  other  dbturbances.  Passive  movements  elicit  intense  pain 
and  resistance  on  the  part  of  the  child,  but  can  be  carried  out  without 
difficulty  in  all  the  joints  of  the  body.  No  injury  i.'^  found  in  the  bones 
or  joints,  the  mufrlos  react  normally  to  the  elect rif*  current  and  the 
deep  reflexes  are  not  altered.  Examination  of  the  injured  arm  is  ren- 
dered difficult  on  account  of  the  great  pain,  which  is  most  marked  during 
attempts  at  supination  and  pronation;  but  there  are  no  regular,  recur- 
rent painful  spots  or  pressure  points.  It  is  difTicuIt  to  decide  whether 
there  is  really  ahnnnnal  m  tisit i venesa  to  pain  in  llie  skin  or  whether 
the  child  ( rii  s  out  w  hen  one  attempts  to  touch  it  becau'-'e  it  is  afraid  of 
being  hurt.    Tlie  whole  condition,  which  at  firt>t  is  so  alarming,  rapidly 


Digitized  by  Goo^^Ic 


tIK  THE  DISEASES  OP  CHILDBEN 

subsides  without  leaving  any  permanent  damaj^.  In  from  one  to  two 
days  motion  returns;  in  from  Four  to  five  days,  sometimes  earlier,  the 
normal  con<litions  arc  entirely  restore<i. 

This  peculiar  diaturbance,  which  was  firat  described  by  Kennedy  in 
1850  and  six  years  later  in  more  detul  by  ChassaignaCt  has  since  been 
made  the  subject  of  numerous  investigations.  While  the  various  authors 
agree  in  tlu  ir  *!(  scriptinn  of  the  disease  tt.«rlf.  thry  nffor  a  varioty  of 
explanations;  tlie  majority  arc  of  the  opinion  that  the  disturlmnce  is 
due  to  a  psychic  or  iuliibition  palsy  (Vierordt)  and  that  the  ehihlren 
avoid  moving  the  arm  because  they  remember  the  initial  pain  long  after 
the  part  lia^  d  ased  to  be  painful  (Brunon,  Laborde,  Vierordt).  Other 
authorities,  on  the  other  hnml,  adopt  t^hassaignac's  original  theory  of 
a  local  l('-;ion  tf»  the  plexus.  Hczy  and  his  pupils,  Charpy  ainl  Abelous, 
attenjpte(i  to  prove  by  experimentation,  on  the  one  hami,  that  rapid 
elevation  of  the  arm  causes  excessive  stretching  of  the  brachial  plexus 
or  of  certain  portions  of  the  plexus,  and,  on  the  other  hand,  that  stretch- 
ing the  nerves  in  the  same  way  in  animals  produces  paralytic  phenomena 
sinnlar  to  those  which  arc  ohprrved  in  the  pnrnlff<fie  Hnulmirevftr  of  chil- 
dren. A  number  of  investigators  seek  the  cau.sr  in  somi-  injury  to  the 
joint  (partial  luxation).  Among  these  are  Goyrand,  tiuersani,  Moreau, 
and  Oilier.  The  last-mentioned  author  particularly  assumed  what  be 
caUed  «iitorse  juxtaipiphy$air€t  distortion  of  the  epiphysis  with 
laceration  of  the  periosteum.  All  these  theories  still  have  their  adher- 
ents to  the  pres«'nt  day,  and  in  spite  of  Hczy's  experiments  we  find  in 
the  latest  papers  on  this  subject  the  theory  of  a  plexus  lesion  (Luvegrcn) 
in  sharp  contrast  to  the  theory  of  an  inhibition  palsy  occurring  in  a 
neuropathic  child  (Galatti). 

The  conditions  must  be  differentiated  from  actual  injuries  to  the 
&riu  (especially  fracture  of  the  clavicle^  and  [loliomyelitis.  In  the  former 
the  skiagraphic  findinfrs  are  positive,  wliile  ]i(»liomyelitis  is  character- 
ised by  the  absence  of  pain;  in  both  conditions  the  clinical  course  is 
characteristic.  No  treatmeni  is  required,  but  I  am  in  the  habit  of  band- 
aging the  arm  and  believe  that  by  doing  so  I  obtain  more  rapid  healing. 

A  similar  condition  has  also  been  observed  in  the  leg  (Chasaaignae 
and  Brunon). 

5.  Pahies  of  the  Ntrvt*  of  the  Arm 

Paralysis  of  the  extensor  muscles,  with  typical  wrist  drop,  ftexion 
of  the  fingers  on  the  hand,  and  absence  of  movements  of  extension  and 
BupinaUon,  are  sometimes  observed  in  children  in  cases  of  peripheral 
paby  of  thp  racial  n<>rvc,  which  niay  be  congenital  or  acquired. 

The  congeiHial  form  may  be  due  either  to  the  pressure  (rf  an  am- 
niotic band,  in  which  case  pressure  marks  may  be  seen  on  the  arm  at 
the  point  where  the  radial  nerve  passes  aroupd  the  member  (Spieler) 


Digitized  by  Goo^^Ic 


ORGANIC  DISEASES  OF  IHE  NERVOUS  SYSTEM  MS 


or  it  occurs  without  any  recognizable  cause,  in  which  case  it  may  be  the 
result  of  intra-uterinc  or  intrapartum  pressure  on  the  radial  nerve  (per- 
sonal observation).  The  prognusiis  iu  the  former  case  is  unfavorable; 
in  the  second  the  paralysis  disappears  in  a  few  weeks.  These  congenital 
palsies  or  the  radial  nerve  are  usually  unilateral. 

In  later  childhood  radial  paKsies  may  result  from  lead  poisoning  Of 
traumatism.  Nmritis  due  to  lead  poisoning  will  he  disrussrd  later. 
Pressure  (prossurc  palsy  during  sleep),  unusual  muscular  efforts,  over- 
exertion and  other  causes  of  radial  palsy  which  are  important  in  adults 
are  less  prominent  in  children,  although  they  may  become  operative 
in  fraetures  of  the  humerus  and  during  anesthesia.  The  oecurrenee  of 
traumatic  radial  palsy  in  children,  however,  is  very  rare. 

Peripheral  palsy  in  the  distribution  of  the  mrrlian  and  ulnar  nerves 
are  exceptional  eonditions,  which  arc  cxtrrtni'ly  rare  in  childhood  and 
do  not  dither  from  similar  conditioner  in  the  adult. 

6.  PaMes  in  the  Lower  Extretnitiu 
Peripheral  palsies  in  the  lower  extremities  are  much  more  rare  in 

children  than  palsies  in  the  upper  extrernitifs. 

In  rare  cases  a  leg  may  he  involved  in  a  birth  injury,  resulting  in 
crural  palsy  affecting  the  muscles  of  the  thigh. 

Isolated  affections  of  the  peroneal  nerve  resulting  from  traumatism 
may  also  be  mentioned.  While  it  is  a  well-established  fact  that  the 
peroneal  muscles  as  well  as  the  tibialis  anticus  may  be  affected  alone  in 
poliomyelitis  and  in  all  to.xic  neiiritid(»s  of  childhood,  no  satisfactory 
explanation  ha.s  as  yet  been  offered.  There  is  footdrop  and,  in  cases  with 
contracture  of  the  muscles  of  the  calf,  the  member  is  spastic  and  lis- 
sumes  the  position  of  pes  equtnus,  cannot  be  elevated  and  in  walking 
the  toes  drag  along  the  ground. 

Unilateral  and  bilateral  club  foot  is  a  very  common  congenital 
anomaly  in  the  lower  extreniitic?.  There  is  neither  palsy  nor  atrophy 
of  the  affected  muscles,  and  no  pathologic  changes  are  found  cither  in 
the  peripheral  or  in  the  spinal  nervous  system.  Whether  club  foot  is 
caused  by  a  primary  muscular  action  (contraction  of  the  tibialis  anticus) 
or  !)y  the  position  of  the  child  in  utero  is  und<'cid(»d.  In  favor  of 
the  latter  we  have  the  fact  that  in  newhoiri  infants  depn-ssions  are 
sometimes  seen  on  the  ]rii<  or  abdotiicn  :ind  that,  by  litlin;:  tlie 
club  feet  into  these  depre^siuns,  a  faulty  intra-uterine  position  may 
be  produced. 

Whether  meralgia  parasthetica ,  consisting  in  diminished  sensibility 

in  the  distribution  of  the  >  xtmial  femora!  cutaneous  nerve  with  para- 
jesthef=isp,  occurs  in  children  i  lio  not  know.  Since  the  affection  ncetir« 
with  Hat  foot,  it  is  reasonable  to  suppose  that  it  might  develop  in  later 
childhood. 
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Whether  the  condition  described  by  Oppenhcim  as  congenital 
myotonia  is  nrrvous  or  muscular  in  origin  is  still  doubtful.  There  is  con- 
genital tlaccidity  and  immobility  of  the  muscles  of  the  leg,  and  more 
rarely,  d  other  regions  of  the  body,  asnociated  with  diminution  of  elec- 
tric irritabOity  and  absent  or  diminished  tendon  reftexee.  The  disease 
is  congenital  and,  especially  when  treated  by  electricity,  tends  toward 
rapid  improvemrnt.  Oppenheim  attributes  this  fdini  of  imhy  to 
delayed  developnirrit  of  the  muscles  and  possibly  to  a  functional 
weakness  of  the  motor  cells  in  the  anterior  horns. 

The  pseudoparaplegia  of  rachitic  children  (Com  by,  Merofdt)  has 
never  been  fully  expkined.  The  condition  is  ohaerved  in  oldw  rachitic 
children  and  manifests  itself  in  sudden  inability  to  walk.  The  legs  are 
flaccid  and  ihoro  is  muscular  atony;  \hc  trndon  rcflcxep  and  flcftric 
irritability  are  usually  preserved.  The  power  of  walking  is  restored 
after  a  few  weeks  even  without  electric  treatment.  Whether  the  pseudo- 
parai>l(^a  is  due  to  a  reflex  palsy  (Vierordt)  from  the  painful  condition 
of  the  bones  or  to  increase  of  the  normal  muscular  flacci<Uty  observed 
in  rachitic  subjects  or,  finally,  represents  a  nervous  phenomenon,  h  as 
yet  undecided. 

II.  DIBBABBS  OF  THB  SYltPATHBTIC  MBRVB 

Paralysis  of  the  sympathetic  nerve  (contraction  of  the  pupil,  and 
of  the  palpebral  fissure,  sometimes  retraction  of  the       redness  and 

anidrosis  of  the  affected  half  of  the  face),  and  irritation  of  the  sympa^ 

thetic  (dilatation  of  the  pupil  anil  <>f  the  j>nlpchtal  fissure,  sometimes 
exophtlinlinos,  and  hyperidrosis  of  the  same  half  of  the  face)  are  but 
rarely  observed  in  cluldren  either  alone  or  in  association  with  other 
nervous  diseases.  According  to  Oppenheim  hereditary  palsy  and  con- 
genital weakness  of  the  sympathetic  nerve  are  possible.  Tlu  condition 
may  also  be  produced  by  the  pressure  of  a  tumor  in  the  neck  (thyroid 
gland,  lymph-jrland,  rtc.)  or  by  npe-rative  traumatisms.  The  symp- 
toms are  variable  and  the  clinical  picture  is  the  same  in  the  child  as  in 
the  adult* 

Phenomena  referable  to  lesions  of  the  sympathetic  are  observed  as 
secondary  symptoms  in  disea.ses  of  the  spinal  cortl  and  of  the  brachial 
plexus  whon  the  first  ilon^al  root  (and  the  eighth  cervical  root)  which 
contniii  ()('ul()])tipillRry  fihn'?^  passing  from  the  spinal  rord  to  the  sym- 
pathetic, are  involveii.  Such  a  lesion  produces  so-calJed  Klunipke's 
palsy,  characterised  by  paralysis  of  the  small  muscles  of  the  hand  and 
flexors  of  the  forearm,  loss  of  sensation  in  the  distribution  of  the  ulnar 
nerve  on  the  one  hand,  and  sometimes  symptoms  of  paralysis  of  the 
sympathetic  on  the  otlicr  luuid.  Tii  pnlpics  Ihc  extrrmities  due  to 
injury  of  the  inferior  trunk  of  the  brachial  plexus,  particularly  in  birth 
palsies,  these  oculopupillary  symptoms  arc  always  present.  Peters 
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observoH  similar  syni[>;it lictic  symptoms  in  syphilitic  peeudoparalysist 
but  bis  statements  have  ho  far  not  been  confirmed. 

AnomolM*  in  the  Mcretton  of  sweat  are  usually  included  among 
diseases  of  the  sympathetic,  although  the  pathologic  connection  is  by 
no  means  clear. 

It  i?  well  known  that  some  persons  pf^rs'pirr  mtich  rnori-  ficf  ly  when 
undor  the  inllucnre  of  heat,  oxciteincnt  ami  rxcrtirm  than  others,  the 
difference  being  dvit*  to  individual  as  well  a.s  familial  peculiarities.  The 
tendency  to  hypcridroeis  may  be  compared  to  the  tendency  to  blush, 
which  is  also  very  frequently  hereditary.  Under  pathologic  conditions 
disturbances  of  the  sweat  secretion  may  occur  both  as  the  symptoms  of 
other  disoases  and  as  indoppndnnt  anomaly.  Usually  there  is  hyper- 
idrosis — which  is  much  iiion?  common  than  anidrosis  on  the  absence  of 
sweating — in  circumscribed  portions  of  the  body  surfaces. 

General  hyperidrosis  occurs  in  certain  neuroses  (general  neuras- 
thenia, hysteria)  in  Basedow's  disease,  paralysis,  in  the  course  of  epi- 
lepsy, or  as  an  "('(luivalmt "  of  an  epileptic  attack.  Localized  hyperi- 
drosis is  seen  in  cerebral  alTcctions  (hemiplofjra),  disease  of  the  spinal 
cord  (poliomyelitis,  syringoniyelitis,  tabes),  in  injuries  of  the  peripheral 
n^ous  system  (nerve  Injuries,  polyneuritis),  and  in  diseases  of  the 
sympathetic. 

Anomalies  of  the  sweat  secretion  are  regarded  as  idiopatliic  when  no 
other  disease  nf  the  nervous  sy.stem  is  present  and  wlu-n  the  irritation 
which  cau.ses  the  sweating,  or  the  localization  of  the  secretion  of  sweat, 
or  its  intensity,  or  any  or  all  of  these  factors  are  abnormal. 

Localised  eruptions  of  sweat  in  spots  or  involving  one  half  of  the 
face  are  frequently  observed  in  children  during  the  act  of  chewing  acid, 
Iiighly  seasoned,  or  even  normal  food.  The  mere  sight  of  such  food  may 
call  forth  the  secretion.  The  correspondint;  part  <>f  the  face  beconies 
red,  and  perspiration  appears  in  large  drops  on  the  ciurface  of  the  skin. 
It  appears  that  sometimes  no  more  than  a  violent  hypcTscmia  is  produced. 
The  latter  phenomena,  like  most  idiopathic  anomalies  of  the  sweat 
secretion,  may  be  observed  in  several  members  of  the  same  family.  Both 
the  exeitintr  stimulus  and  the  localization  of  the  seeretinn  are  abnormal. 

.\notlier  anomaly  of  the  sweat  seeretioii  tuii<i>t<  in  .so-called  para- 
doxical sweating.  The  subjects  of  this  anomaly  perspire  under  condi- 
tions which  ordinarily  inhibit  perspiration,  such  as  cold,  while  heat 
arrests  the  secretion;  hence  in  these  cases  the  stimulus  is  abnormal. 
The  localization  of  the  sweat  secretion  may  also  be  abnormal.  In  these 
eases  of  paradoxical  sweating,  certain  portinri<!  of  tlie  body  only  be- 
gin to  sweat  under  the  influence  of  cold,  and  in  somv  vmvs  pt  r.spiratiun 
appears  only  in  parts  of  the  body  which  generally  are  not  pronv  to 
perspire,  wlule  the  areas  where  sweating  is  normally  most  profuse, 
such  as  the  palms  of  the  hand,  remtun  dry. 
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Id  another  group  of  hypcridrosia  we  have  so-called  acrohyperi- 
drosis,  a  condition  in  which,  after  a  very  slight  psychic  impression 
the  tip  of  the  nose,  the  forehead,  and  the  hands  or  feet  may  break  out 
in  perspiration;  in  this  condition  both  the  stimulus  and  the  degree  of 

reaction  nmst  be  regarded  as  abnormal. 

Finally  thprc  is  an  anomaly  which  consist?  in  unilateral  hypf»ri- 
drosis  occurring  under  the  influence  of  heat,  tin  warmtli  of  the  bed, 
or  emotion.  While  the  stimulus  that  produces  perspiration  is  normal  in 
tills  condition,  the  localization  of  the  sweat  secretion  b  abnormal. 

With  few  exceptions  these  anomalies  of  the  sweat  secretion  are 
prrmanont  rnnditions;  thoy  aro  ofton  very  trnuhlesome  but  do  not 
niatcrially  affrct  tiu'  geiit  ral  health,  although  many  of  thi-m  may  ser- 
iou.siy  intt  rf(  re  with  the  subject's  occupation  and  his  social  life.  These 
forms  of  h)  {K  ridrosis  may  be  regarded  as  stidoral  reflex  neuroses,  and 
it  may  be  assumed  that  the  reflex  centres  are  situated  in  the  spinal 
cord.  The  presence  of  sweat  centres  in  the  spinal  cord  has  been 
definitoly  established. 

The  patholog>'  of  sweat  secretion  both  in  the  child  and  in  the  adult 
is  in  need  of  further  study. 

III.  NBDRALOIA8 

AU  the  authors  who  have  made  a  study  of  neuralgias  agree  that  they 

are  exceedingly  rare  in  childhood.  In  a  serios  of  150  caso?  ohsorvrd 
by  Romak,  only  one  orcurrfd  during  the  fir^t.  and  six  dnrinf^  the  .second 
decade  of  life,  ilie  cases  analyzed  were  undoubtedly  eai^es  of  typical 
chronic  ("stationary")  neuralgias,  with  paroxysms  of  ra^ng  pain,  which 
children  fortunately  escape.  On  the  other  hand,  in  my  own  experience 
the  occurrence  of  attacks  of  mild,  persistent  pain  lasting  a  few  weeks 
is  not  infrequent  among  children  Thr  nerves  involved  are  chiefly  the 
trifacial  and  occipital.  The  commonest  causes  of  these  neuralgias  are 
influenza  and  coryza.  Undoubtedly  a  nervous  disposition  is  an  impor- 
tant etiologie  factor.  The  cases  of  neuralgia  which  have  come  under 
my  observation  were  almost  all  in  children  with  distinct  neuropathic 
tendencies,  in  whom  there  appeared  to  be  a  disproportion  in  the  inten- 
sity of  the  attacks  of  pain  and  their  rnmplaints.  NVvertheleps,  1  am  not 
willing  to  t)ebeve  in  a  simple  [>seudoneuralgia  or  p»ychal^;iu  (Oppenheim) 
in  these  cases,  or  in  other  words,  that  the  pain  b  i)urely  psychical;  the 
sudden  onset  of  the  disease,  which  usually  lasts  but  a  short  Ume,  dis« 
tinetly  points  to  a  local  lesion.  It  is  possible  that  supraoriMtal  neu* 
ralgia  and  the  rarer  infranrhital  form  aro  cau^od  by  inflammations  in  the 
accessory  cavities  of  t  lie  no^e.  The  distribution  of  the  pain  in  facial 
and  occipital  neuralgia  in  tlie  child,  as  in  the  adult,  corresponds  exactly 
to  the  nerve  paths,  and  pain  on  pressure  at  the  point  of  exit  of  the 
nerves  is  also  observed.  Other  local  symptoms  due  to  vasomotor  dis- 
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turbanccs  or  to  pain  I  have  never  observed  in  the  npuralgias  of  chil- 
dren. In  some  cases,  even  when  there  is  no  suspicion  of  malaria,  the 
neuralgia  comes  on  at  a  definite  time  of  the  day  and  lasts  from  a  half 
hour  to  an  hour.  Oceasionally  we  observe  periodical  remisBioiis  and 
recurrences  of  these  neuralfpc  atases;  in  those  cases  it  is  impoOMble  to 
deny  that  the  pain  may  rrst  nn  a  purely  psydiic  foundation. 

The  prognosis  in  facial  and  oL'cipital  neuralfjia  is  therefore  very 
favorable  in  childhood.  Cases  with  persistently  recurring,  uncon- 
trollable attaelw  of  pain,  which  belong  to  the  most  painful  dieeaaM  that 
man  la  subject  to,  are  fortunately  unknown  among  children.  Unless 
the  neuralgic  attacks  depend  on  some  other  progressive  disease^  thej 
disappear  after  a  few  days  or  weeks  or  rarely  several  months. 

In  tlie  treatment  of  faeial  neuralgia  in  ciiildrcn  we  do  not,  therefore, 
need  to  resort  to  lieroic  (tperative  procedures;  laxatives,  internal  med- 
ication and  electric  treatment  are  usually  sufficient.  Of  the  various 
nerve  remedies  quinine,  antipyrin,  asiNrin  and  phenaeetin,  either  alone 
or  in  combination,  offer  good  results.  Electric  treatment  consists  in  the 
use  of  thr  sta1)ile  anode  and  the  faradic  brush. 

Neuralgias  in  other  nerve  territories  are  extremely  rare  in  child- 
hood. Thus  sciatica,  the  most  frequent  form  of  isolated  inflammation 
of  nerves  in  adults,  is  unknown  In  the  child.  With  regard  to  various 
painful  conditions  in  the  lower  extremity  which  have  recently  been 
carefully  .studied  in  adults,  .surh  a."?  aehillodynia  (pain  in  the  tendo 
Achilli.-;),  nietatar.salgia  (pain  in  tlu'  region  of  the  fourth  metatarso- 
phalangeal articulation)  and  coccycodynia  |,pain  in  the  region  of  the 
coccyx),  but  little  attenti<Ni  has  been  paid  to  these  things  in  chUdren. 
In  my  experience  they  occauonatly  occur  in  older  children. 

The  occurrence  of  typical  Head's  zones  in  children  after  the  sixth 
year  of  age  was  j>roved  by  Bartenstein,  who  investi^'ateil  a  large  series 
of  ea.-^es.  Picking  up  a  fold  of  ^kin  stroking  the  skin  with  the  head 
of  a  piu  reveals  the  pre.sence  of  painful  area.s  on  the  trunk.  They  occur 
In  connection  with  visceral  diseases,  and  in  their  localisation  exhibit  a 
eertun  constant  relation  to  the  various  internal  organs.  The  exist- 
ence of  these  painful  areas  is  explained  by  assuming  that  the  irritation 
ftfTeetp  those  spinal  roots  which  give  origin  to  the  nerves  of  the  corre- 
sponding organ.  This  theory  ex|ilaitis  many  hitherto  inexplicable  pains 
occurring  in  the  course  of  internal  diseases,  such  as  intercostal  pain  in 
pneumonia,  and  at  the  same  time  furnishes  a  theoretical  foundation  for 
the  various  proeedures  of  counterirritation  which  have  long  been  in  use. 

The  peculiar  relationship  existing  between  swelling  of  the  erectile 
tissue  of  the  nose  and  uterine  pain  (Flies«,  SehifT)  is  prolialdy  exp. Iain- 
able  in  the  same  way.  In  cases  of  severe  dysmenorrhea  occurring  in 
girls  near  the  ag^  of  puberty,  cocainisation  of  the  nose,  which  often 
proves  suecMsful  in  such  cases,  may  be  considered. 
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POLTNBURITIS 

Polyneuritis  or  multiple  neuritis  is  seen  in  children  after  acute 
infectious  diseases  and  pmsoning,  or  as  au  idiopathic  disease.  From 
the  cases  rrpnrtrr!  it  appears  that  diphtheria,  scarlet  fever  (Seifert, 
Baselii,  Kcrnak),  nuimps  (Joflfroy),  whooping-cough  (Mobius),  influ- 
enia,  pneumonia  and  typhoid  fever  predispose  to  multiple  neuritis. 
The  most  important  poisons  are  alcohol,  lead  and  arsenie.  As  an 
independent  disease  multiple  neuritis  has  been  observed  not  only 
sporadically  but  also  in  epidemic  form  as  well  as  in  association  intb 
poliomyelitis  and  poliencephalitis. 

We  will  first  consider  the  symptoms  of  multiplf^  neuritis  such  as 
they  appear  especially  in  the  idiopathic  form,  after  whic  h  the  somewhat 
aberrant  course  obeyed  in  postdiphtheritic,  alcoholic,  saturnine  and 
arsenical  neuritis  will  be  discussed. 

Multiple  neuritis  ft  xcept  after  diphtheria,  see  below)  is  a  very  rare 
diseasf  in  chiMhood.  particularly  in  comparison  with  acute  inflammation 
of  the  brain  antl  Bpinal  cord,  wljich  are  so  fretjuent  at  that  period  of  life. 
The  disease  usually  begins  with  weakness  and  pain  in  the  extremities; 
the  legs  are  generally  attacked  first.  The  child  is  easily  fatigued,  there 
is  motor  weakness,  emaciation,  especially  in  the  muscles  of  the  leg, 
and  the  deep  reflexes  are  abolished.  As  the  peroneal  muscles  arc  rhicfly 
attacked  by  the  difcapc  in  childrrn.  the  gait,  aside  from  the  general 
weakness  of  the  legs,  becomes  characteristic  and  is  known  as  stepping 
gait.  Electric  irritability  in  the  diseased  muscles  is  usually  dimin> 
ished;  sometimes  the  reactions  of  degeneration  are  present.  Pain  may 
either  occur  spontaneously  in  the  legs,  or  may  be  elicit*  d  by  pressure  on 
the  nerve  trunks  and  luusclcs:  widesj>read  or  localized  hypern^sthesia, 
more  rarely  aniesthesia,  is  frequently  present.  The  skin  reiicxes  are  also, 
as  a  rule,  diininiisheil.  In  most  cases  the  arras  are  attacked  at  a  later 
period,  when  the  paralysis  of  the  I^gs  is  already  quite  marked.  Again, 
the  forearm  and  the  hand  are  the  parts  chiefly  involved;  the  muscles 
supplied  by  the  radial  nerve  being  frequently  involved  more  than  any 
other.^  ,'iiidi\  idual  muscles  in  the  distribution  of  the  diseased  ncr\'e  may 
remain  intact).  Atrophy,  electric  irrital>ility,  the  state  of  the  reflexes, 
and  the  sensory  disturbances  are  exactly  the  same  in  the  arms  as  in  the 
legs;  but  the  motor  and  sensory  paralysis  in  the  arms  is  often  much  less 
marked  than  in  the  lower  extremities.  The  paralysis  of  the  anus  is 
sometimes  accompanied  by  tremor.  The  palsy  is  always  liilateral  and 
usually  uniform  in  intensity.  Extension  of  the  motor  weakness  to  the 
muscles  of  the  trunk  i.s  rare,  weakness  of  the  sphincters  still  more  rare; 
sluggishness  of  the  bowels  is  somewhat  more  frequent.  The  craniiU 
nerves  (ocular  muscles),  the  pneumogastric  and  the  phrenic  are  attacked 
only  in  exceptional  cases  in  children.  Trophic  changes  such  as  abnormal 
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twMt  secretion,  (sdema  and  changes  in  the  skin  sometimes  occur.  The 
oeeurrence'  of  a  polyneuritic  psychosb  (Koisakow)  has,  so  far  as  I  know, 

never  been  observed  in  children. 

Multiple  neuritis  does  not  always  exhibit  the  distribution  described 
above:  it  may  be  limited  to  smaller  territories  nep;s).  Thus  I  have 
!5ff  n  a  biliitiTid  jiaresis  of  the  peroneal  mus^cUs  develop  spoataneously 
with  pain,  wfiich  eould  be  interpreted  only  as  a  neuritis. 

Multiple  neuritis  may  come  on  suddenly  like  a  febrile  disease  and 
run  an  acute  febrile  course.  Insidious  onset,  however,  is  more  frequent ; 
the  disease  reaching  its  acme  in  from  two  to  four  weeks,  and  persisting 
at  that  point  for  several  months.  In  favorable  cases  multiple  neuritis 
io  children  lasts  from  several  weeks  to  six  months.  Localized  muscular 
atrophy  and  paralysis  may  persist  after  the  disease  has  run  its  course. 
Death  is  very  exceptional,  although  the  primary  disease  to  which  the 
polyneuritis  is  'luf  may  terminate  fatally. 

The  pathology  of  multiple  neuritis,  in  so  far  as  the  findings  in  adults  . 
can  be  applied  to  children,  shows  iidlaminatory  degenerative  disease  of 
the  periphend  nerves.  It  is  not  always  easy  even  in  the  histologic  pic- 
ture to  distinguish  polyneuritis  from  nerve  degeneration.  Spinal  changes 
in  the  form  of  poliomyelitic  foci  and  degeneration  of  ganglion  cells  and 
fibres,  which  may  also  be  present,  must  be  ascribed  to  some  toxic  affec- 
tion of  the  spinal  cord.  The  changes  in  the  spinal  cord  must  be  regarded 
as  coordinate  with  the  peripheral  changes  and  not  as  the  primary 
condition. 

(a)  Posldipklhcridc  Parah/sis 

Characteristic  paralytic  symptoms  occur  after  diphtheria  both  in 
children  and  in  adults.  Whether  adults  are  more  disposed  to  post- 
diphtheritic palsy  than  children,  as  has  been  supposed  on  the  strength 
of  certain  not  quite  uniform  statistics,  must  remain  undecided  for  the 
present.  At  all  events  postdiphtheritic  palsy  is  very  frequent  in  children. 
Heubner  observed  paralysb  in  five  per  cent.,  and  Goodall  in  about 
eleven  per  cent,  of  their  cases  of  diphtheria,  and  these  figures  are  prob- 
ably too  low;  for  in  the  public  clinics  of  large  cities  children  do  not 
con.^ult  the  same  physician  for  nervous  symptoms  as  for  diiththeria. 
The  question  can  be  cleared  up  only  by  statistics  carefully  compiled 
from  private  practice.  It  has  recently  been  asserted  in  many  quarters 
that  the  number  and  severity  of  the  eases  of  paralysis  have  increased 
since  the  introduction  of  antitoxin.  Although  it  cannot  be  said  that 
the  statement  has  been  definitely  proved,  it  is  nevertheless  quite  plaus- 
ible when  it  is  remembered  that  the  antitoxin  treatment  often  effects  a 
cure  at  a  stage  of  the  disease  when  the  intoxication  of  the  tissues  is  so 
severe  that  death  would  have  resulted  without  it. 

W'f  fiistinguish  an  early  and  a  late  form  of  diphtheritic  palsy.  In 
ibe  early  form  the  paralysis — the  palate  is  always  affected  first — comes 
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on  immediatdy  after  the  angina,  so  that  it  is  oftea  at  first  diffiedt  to 
decide  whether  the  dysphagia  is  due  to  the  aeute  pharyngeal  disetse 

of  whether  it  is  already  the  effect  of  paralysis  of  the  palate.  More  fre- 
quently the  paralysis  is  (It  laycii  until  the  second  or  third  week,  when  the 
diphtluTia  itself  ha.'^  run  its  course  and  the  children  are  already  cmisid- 
ered  well.  1  have  also  observed  both  forma  of  palsy  separated  by  a  short 
intervd  of  freedom. 

The  most  important  symptoms  are:  (1)  paralysis  of  the  palate, 
which  manifests  itself  in  nasal  speech,  insufTicient  closure  of  the  larynx 
durinii  doglntition,  and  the  regurgitation  of  fluid  through  thr  nose.  In 
severe  ca^es  the  speech  is  quite  unintelligible,  and  the  ingestion  of  food 
considerably  impeded.  The  ▼elnro  is  absolutely  immovable  and  does 
not  respond  to  electric  irritation;  the  pharsrngesl  reflex  is  aboUshed. 
Sometimes  the  palsy  is  unilateral  (corresponding  to  the  side  where  the 
exudate  wa?  hravicst  "*):  tlio  uvula  is  drawn  toward  the  sound  side.  In 
mill  cases  interference  with  speech  is  the  only  distinctly  recognizable 
.symptom.  ^2)  When  paralysis  of  the  palate  is  severe,  there  is  often 
asaociated  partial  paralysis  of  the  deep  pharyngeal,  and  of  the  laryngeal 
muscles;  swallowing  is  greatly  interfered  with;  there  is  tend^iey  for 
the  "food  to  get  into  the  Sunday  throat"  (failure  of  the  epiglottis  to 
close);  and  contact  of  tlu  food  with  the  larynx  incites  a  hoar^ie,  spas- 
modic cough.  The  voice  ij>  weak  or  there  may  even  be  absolute  aphonia. 
Paralysis  of  the  laryngeal  muscles  (posticus  paralysis)  can  be  seen  with 
the  laryngoscope.  (3)  Paralysis  of  accommodation  is  not  infrequent, 
although  the  phenomenon  is  not  so  noticeable  in  children.  It  shows 
itself  in  inability  to  do  fine  work  or  read,  and  the  patient  usually  first 
consults  the  oculist.  Subjective  phenomena  such  as  rnuscee  volttanles 
are  rare.  In  older  children  inability  to  fix  an  object  that  is  held  near 
the  eyes  Is  readily  recognised.  I  have  also  observed  ocular  palsies 
(abducens,  oculomotor).  (4)  The  patellar  and  tendo  Aehillis  reflexes 
are  almost  regularly  abolished  eariy  in  the  disease:  in  exceptional 
ca.se,«  they  may  be  preserved  and  even  quite  active  (personal  observa- 
tion). In  severe  cases  paresis  of  the  legs,  ataxia  anfl  inability  to  walk 
are  observed.  The  legs  are  very  much  emaciated  and  the  reactions  of 
degeneration  are  present,  but  there  b  no  p«n  either  spontaneous  or 
elicited  by  pressure  on  the  nerve  trunks.  Other  groups  or  muscles  may 
become  partially  paralyzed,  especially  the  muscles  of  the  neck,  aa  a 
result  of  which  the  head  drops  forward  on  the  chest  or  is  inclined  to  one 
side.  Tremor,  ataxia  and  paralysis  may  be  present  in  the  arms,  and 
the  abdominal  and  thoracic  muscles  are  sometimes  attacked  in  severe 
cases.  Whether  the  cardiac  weakness  and  sudden  death  from  heart 
failure  which  occur  in  cases  of  se\  ( r(>  diphtheritic  palsy  are  due  to  the 
same  cause."  a?  the  nerve  palsies  is  difTictilt  to  decide,  for  we  must  always 
reckon  with  the  possibility  of  a  direct  infectious  myocarditis.  General 
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depreasioQ,  pronounced  i»llor  and  albaminuria  are  frequent  coneonu- 
tants  of  a  severe  palsy. 

Postdiplithnritir  neuritis  presents  many  dcprccs  of  severity,  from  a 
simple  peripheral  paralysis  with  no  more  serious  disturbance  than  nasal 
speech  to  severe  general  paralysis,  and  may  be  arrested  at  any  of  these 
stages.  The  way  In  which  the  paralytic  phenomena  make  their  appear- 
ance is  usually  as  fdlows:  paralysis  of  the  palate,  diminution  of  re- 
flexes in  the  legs,  then  paralyns  of  accommodation,  then  paralysis  of 
the  neck  and  legs,  of  the  larynx,  and  finally  of  the  entire  Ixxiy.  When 
the  primary  di[>hth('ritic  lesion  is  elsewhere  in  the  throat,  the  paralysis 
begins  in  the  utu^cleti  ueate^t  the  diseased  focus  instead  of  in  the  palate 
(abdominal  paralysis  after  diphtheria  of  the  umbllicuB). 

In  most  cases  the  disease  lasts  from  4  to  10  weeks  and  gradually 
ends  in  recovery.  A  duration  of  several  months  is  possible.  The  dangers 
of  the  disease  are  heart  weakness,  inspiration  pneumonia,  paralysis  of 
the  diaphragm  anti  general  inanition.  Hence  the  pulse,  respiration 
and  the  urine  (albuminuria  is  an  unfavorable  symptom)  must  be  watched 
with  the  greatest  care.  Sudden  death  from  heart  failure  may  occur 
without  warning. 

Arrording  to  the  view  which  is  generally  arrepted  at  the  present 
time  the  palliolojric  basis  of  postdiphtheritic  paralysis  is  an  inflammation 
of  various  peripheral  nerves.  Positive  changes  in  tlie  spinal  cord  are 
particularly  frequent  in  this  form  of  polyneuritis  and  their  significance 
has  already  been  disctissed  in  connection  with  that  dls^uro.  They  are 
degenerations  of  the  anterior  roots,  changes  in  tlie  (  ells  of  the  anterior 
horns  (Dejerine),  increase  in  the  neurogliar  tissue,  huMnorrhaj^e  into  the 
substance  of  the  spinal  cord  and  into  the  spinal  ganglia,  and  menin- 
gitic  process  (Oertel).  In  every  instance  we  find  dbcase  of  the  peripheral 
nerves,  either  alone  or  in  connection  with  the  above-mentioned  spinal 
changes  (Preisz).  The  nerves  exhibit  degeneration  of  the  parenchyma, 
inflammation  and  prolifc  ration  of  the  connective  tissue,  with  new  for- 
mation of  cells  and  accumulation  of  hnipneytes  or  fusiform  swellings 
of  the  trunk  of  the  nerve  (P.  Meyer).  The  cranial  nerves  also  are  fre- 
quently degenerated  (Mendel,  Oppenheim,  Siemerling,  Amheim,  etc.). 
The  muscles  also  exhibit  parenchymatous  degeneration  with  increase 
of  conneetive  tissue  (Hochhaus).  In  spite  of  the  great  variety  of  the 
changes  observed,  practically  all  the  authorities  are  afrreed  that  the 
essential  pathologic  change  at  the  foundation  of  the  clinical  picture 
is  inflammatory  disease  of  the  peripheral  nervous  system.  According 
to  Remak  the  beginning  of  the  paralysis  is  found  in  the  palate  on 
account  of  the  nerves  of  that  organ  being,  so  to  speak,  "immersed  In 
the  poisonous  focus." 

Exp>priments  to  produce  diphtheritic  palsy  in  animals  artificially 
have  not  led  to  any  definite  results.  According  to  Babonncix's  attempt 
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is  this  direction  it  appean  probable  that  the  diphtheritic  poiton  ia  cod- 
vqrod  toward  the  brain  along  the  nerves  and  not  by  the  blood  vcflseia. 

The  diagnosis  in  tlie  prrftence  nf  unmlt^takaMo  cvidnnces  of  an 
attack  of  diiihthcria  and  hi'giniiing  paralysis  of  the  jialatc  pro- 
sents  no  diiliculties.  A  doubl  euuld  arise  only  in  ca^etj  of  evident 
diphth^tic  palsy  without  anteeedent  diphtheria.  Experience  leada  iia 
to  believe  that  nondiphtheritic  angina  is  also  capable  of  producing 
paralysis  of  the  palate.  But  cases  of  this  kind  are  not  altogether  above 
criticism,  and  admit  of  two  possible  explanations:  either  that  there 
may  have  been  a  diphtheria  after  all,  or  that  the  apparent  angina  was 
merely  a  symptom  of  some  other  grave  disease  which  was  the  cause  of 
a  general  pdyneuritis.  Hence,  notwithstanding  exceptional  cases  of 
this  kind,  it  is  a  wdl-established  fact,  confirmed  by  an  overwheimtng 
number  of  rases,  that  a  polyneuritis  bet^nning  with  paraly>i>  of  the  palate 
!<s  praetically  always  due  to  an  anteeedent  diphtheria,  and  that  the 
occurrence  (»f  the  paLy  may  be  the  earliest  evidence  of  the  true  nature 
of  an  apparently  benign  angina. 

In  most  cases  of  postdiphtheritic  palsy  expectant  and  tonic  treat- 
ment is  all  that  is  required;  but  whenever  the  disease  has  gone  beyond 
the  stage  of  pimple  paralysi?  of  the  palate,  re«t  in  bed  with  avoidance 
of  all  strain  on  the  heart  and  regulation  of  the  bowels  is  urgently 
indicated.  If  the  paralysis  interferes  seriously  with  the  taking  of 
nourishment,  artificial  feeding  with  the  stomach  tube  or  nasal  feeding 
may  be  necessary  for  a  time.  In  any  case  the  patient  requires  the 
most  careful  feeding.  Sometimes  it  is  found  that  fluids  are  regurgitated 
throuph  the  nose  nlthouph  the  child  is  able  to  swallow  semi-fluid  and 
solid  food.  On  the  other  hand,  some  children  are  able  to  swallow  fluid 
or  semi-fluid  substances  more  easily  than  solid  food.  Artificial  albumi- 
nous preparations,  such  as  somatose,  puro,  sanatoga,  etc.,  which  are  gen- 
ally  speaking  superfluous  articles,  may  be  occasionally  employed  for  the 
purpo.«e  of  insuring  a  digestible  and  nutritious  diet.  .Albuminuria  may 
be  disregarded  in  srlerting  a  diet.  When  the  patient  is  unaMe  to  take 
enough  Huid,  it  is  sometimes  necessary  to  give  small  pieces  of  ice,  to  be 
dissolved  dowly  in  the  mouth,  in  order  to  reUeve  the  thirBt.  If  the 
nutrition  is  very  much  impaired,  nutritive  enemata  may  have  to  be 
employed. 

Of  internal  remedies,  strychnine,  whirli  was  first  warmly  recom- 
mt  ndf  *!  by  lleuoch,  is  still  the  most  useful.  It  is  given  hypodermi- 
cally  in  doses  of  0.0005  to  0.001  to  0.002  Gm.  per  diem  (xJWi  gr  ).  If 
there  is  any  objection  to  giving  strychnine  hypodermically  in  children, 
tincture  of  nux  vomica  2.0: 10.0  Gm.  (30  gr.:  2§  dr.)  (of  bitter  tincture) 
5  drops  (to  a  child  of  3),  1 5  drops  (to  a  child  of  5)  or  20  drops  two  or  three 
times  a  day,  to  he  fnllnwrd  hy  milk.  Elertricity  should  be  tried  in  every 
^case.   If  there  is  paralysis  of  the  pharyngeal  muscles,  a  local  apphcatiou 


Digitized  by  Goo^^Ic 


ORGANIC  DISEASES  OF  THE  NERVOUS  SYSTEM  273 


of  ID  electrode  in  the  shape  of  a  catheter  (with  a  faradic  cunent,  or  the 
stabile  cathode),  or  stroking  movements  with  the  cathode  applied  to  the 
throat,  increasing  the  strength  of  the  current  until  a  deglutition  move- 
ment  i?  elicited.   In  pfiralysis  of  the  oxtremities  faradisation  or  massage 

of  tlie  paralyzed  tmi.'^clcs  is*  recommciKlcd. 

Rtceutly  inj<'ctioiit;  of  large  doses  of  antitoxin,  repeated  several 
ijays  in  succession,  have  been  adniinisstered  in  cases  of  postdiphtheritic 
palsy  and,  it  it  nud,  with  very  good  results. 

(6)  Alcoholic  Neuritia 

In  the  child  alcoholic  intoxication  manifests  itself  by  cerebral, 
more  often  than  by  peripheral  symptoms.  In  acute  cases  convulsions, 
irregularity  of  the  respiration,  delirium,  coma  or  even  sudden  death 
are  ohserved-  in  cases  of  chronic  intoxication,  increased  irritability 
(&B  evidenced  for  example  by  excessive  restlessneps  dining  the  exami- 
nation) insomnia,  ill-temper,  mental  dulness,  and  epilej)tiform  attacks. 

Only  a  few  cases  of  peripheral  alcoholic  neuritis  in  children  are 
found  in  the  literature  (Leseynski,  Jacob,  Campbell,  Zappert,  etc.). 
In  every  ease  there  is  a  history  of  long-continued  indulgenee  in  alcoholic 
beverages.  It  seems  that  beer,  which  can  be  taken  for  a  long  time  in 
small  amounts  without  producing  any  immediate  ^mptoms,  is  par« 
ticularly  apt  to  cause  peripheral  neuritis. 

The  symptoms  of  alcoholic  neuritis  in  the  child  are  practically  the 
same  as  in  tlse  adult.  It  is  first  notired  that  the  patient  tires  easily 
wlieu  walking,  and  this  is  soon  foliowed  by  paresis  of  the  legs  and  com- 
plete inability  to  walk.  Ataxia  is  usually  present  and  is  most  notice- 
able when  a  child  which  has  been  completely  paralysed  in  the  leg  begins 
to  regain  the  power  of  walking.  The  deep  reflexes  of  the  legs  are  usually 
abolished,  the  reaction  to  electric  stimuli,  is  variable.  Later  in  the  course 
of  the  disease  weakness  of  the  arms  and  muscles  of  the  trunk  develops. 
An  important  symptom  is  pain  along  the  nerve  trunk,  which  the  patient 
sometimes  complains  of  spontaneously  and  which  may  be  accompanied 
by  hyperalgesia  of  the  skin.  The  muscles  also  are  sometimes  sensitive 
on  pressure.  (Edema  of  the  skin  is  occasionally  observed.  Other  nervous 
disturbances,  such  as  palsies  of  the  ocular  muscles,  are  rare  in  cases  oc- 
eurring  during  childhood.  In  children  who  are  confined  to  bed  on 
account  of  some  other  grave  effect  of  alcoholic  intoxication  (heart,  liver), 
the  symptoms  of  polyneuritis  may  be  quite  overshadowed  by  the  other 
symptoms  present  (Campbell). 

The  course  and  prognosis  in  alcoholic  neuritis  are  not  bad  unless 
the  primary  disease  itself  bring?  with  it  dangerou?  complications, 
fieeovery  is  slow  and  may  retiuire  many  weeks  or  even  months. 

Something  is  known  of  the  pathologic  anatomy  of  alcoholic  neuritis 

in  children  since  one  case  (Campbell)  ended  fatally.    The  pathologic 
IV— 18 


Digitized  by  Google 


<74 


THE  DISEASES  OF  CHILDREN 


findings  in  the  adult  form  the  subject  of  a  monograph  by  Heilbronncr. 
With  regard  to  the  peripheral  nerve  changes,  which  predominate  in  the 
pathologic  picture,  and  the  spinal  lesions,  they  have  already  been  dis- 
cussed in  connection  with  polyneuritis. 

It  is  evident  that  these  eases  should  be  a  warning  against  giving 
alcohol  to  children;  although,  considering  how  rare  they  are  compared 
with  the  frequent  use  of  beer  in  childhood,  the  exploitation  of  these 
cases  by  the  opponents  of  alcohol  for  purposes  of  agitation  does  not 
seem  to  be  entirely  justified.  The  treatment  consists  in  withdrawing  the 
alcohol,  rest  in  bed,  and  faradization. 

(c)  Lead  Neuritis 
Neuritis  due  to  lead  poisoning  has  been 
described  more  fre(juently  in  childhood  than 
alcoholic  neuritis  (about  35  to  40  cases).  The 
causes  are  exposure  to  lead  in  the  workshops 
of  lead  workers,  playing  with  toys  or  bits  of 
silk  containing  lead,  lead  enamelled  drinking 
vessels,  swallowing  various  foreign  bodies  con- 
taining lead,  ingestion  of  the  metal  in  medi- 
cinal preparations,  etc.  The  possibility  of  blood 
poisoning  (of  the  cerebral  variety)  resulting 
from  the  use  of  diachylon  ointment  (Hahn) 
should  be  borne  in  mind,  and  we  may  also 
mention  a  strange  case  (reported  by  Anker) 
of  hereditary  lead  poisoning  in  the  child  of  a 
man  who  was  suffering  from  that  lii.sease. 

While  referring  the  reader  for  the  other 
symptoms  of  lead  j)oisoning  to  the  chapter  on 
the  intoxications,  we  shall  here  confine  ourselves 
to  a  discussion  of  the  nervous  symptoms.  These 
are  somewhat  different  in  children  than  in  adults,  the  legs  being 
regularly  attacked  by  paralysis  first,  especially  the  peroneal  muscles. 
Emaciation,  reactions  of  degeneration,  and  abolition  of  the  patellar 
and  Achilles  tendon  reflexes  are  observed  in  the  paralyzed  legs.  The 
arms  are  attacked  later  and  then  exhibit  typical  radial  nerve  palsy. 
As  a  rule  there  are  no  other  disturbances  to  be  found  except  drag- 
ging pains  in  the  limbs.  With  regard  to  other  .symptoms  of  lead 
poisoning,  extreme  pallor  and  colic  are  usually  present;  but  the  blue 
line  is  not  always  found.  Convulsions  referable  to  lead  poisoning  of 
the  brain  have  been  observed  in  infants.  Other  nervous  symptoms 
such  as  hentiplegia,  tremor,  spasm  of  the  bladder,  optic  neuritis, 
disturbance  of  the  eye  muscles  and  disease  of  the  cranial  nerves,  are 
extremely  rare  in  children. 
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The  prognosis  of  lead  neuritis  in  children  is  not  bad  provided  the 
cause  is  recognized  and  constant  reintoxieation  with  the  metal  can  be 
avoided.  If  the  cause  cannot  be  removed,  the  disease  may  be  greatly 
protracted.  In  eaaea  in  which  the  brain  is  affected,  death  with  convul* 
sions  has  boi  n  described,  and  in  a  case  of  Hahn's  the  brain  was  found  to 
contain  lead.  But  even  in  cases  of  peripheral  neuritis  a  complete  cure 
cannot  always  be  promised.  In  one  case  under  my  observation  there 
has  been  for  the  past  two  years  paralysis  of  the  peroneal  nerve.  Relapses 
are  by  no  means  rare  when  external  eonditiou  are  unfavorable. 

The  path4ilogie  anatomy  is  the  same  as  in  alcoholic  neuritis. 

(>/)  Arsenical  Xettritis 

After  the  ingestion  of  a  toxic  liose  of  arsenic,  and  especially  after  a 
protracted  course  of  mcilicinal  doses  of  Fowler's  solution  as,  for  ex- 
ample, in  chorea,  poisoning  has  not  infrequently  been  observed  with 
certun  nervous  features  which  may  be  briefly  described. 

The  symptoms  are  those  of  polyneuritis:  pain  in  the  distal  portions 
of  the  extremities  and  paralyses  oerupyino;  the  f  r«  ground  in  the  clinical 
l)icture.  The  paralysis  is  acconipanicil  by  atrophy  and  the  presence  of 
the  reactions  of  degeneration  in  the  muscles;  the  lower  extremiti^,  par- 
ticularly the  legs,  are  chiefly  affected.  When  the  arms  are  attacked, 
atrophic  paralysis  of  the  muscles  of  the  hand  often  results.  Sometimes 
ataxia  is  more  pronounced  than  paralysis  (pseudotabes).  The  patellar 
reflexes  are  usually  abolished.  Painful  point,*^  arc  found  here  and  there 
along  the  nerve  trunk  and  objective  disturbances  of  sensation  are  often 
observed.  Trophic  disturbances  of  the  skin  in  the  form  of  hyperidrosis, 
glossy  skin  and  pigmentaUons  are  not  infrequent.  The  occurrence  of 
herpes  cannot  be  regarded  as  a  component  of  the  picture  of  arsenical 
polyneuritic,  ^iru  r-  it  may  represent  the  only  .Tiim  l  of  arsenic  poisoning. 

The  course  is  usually  satii^factury.  *  )ppc'nhcim  reports  a  few  cases 
of  contractures  in  the  paralyzed  extremities. 

V.  HBIIIATItOPHr  OP  TBK  FACK 

Hemiatrophy  of  the  face  is  a  progressive  emaciation  of  one-half 
of  the  face  including  the  skin,  musclos  and  bones.  The  disease  i.s  not 
very  rare  in  childhood,  at  least  the  bcfxinninfj  of  the  malady  can  in  many 
cases  be  traced  to  that  period  of  life.  After  the  tliirtieth  year  the  disease 
according  to  Mobius  does  not  occur.  Girls  are  more  frequently  at* 
tacked  than  boys  and  the  left  side  more  frequently  than  the  right. 
In  rare  cases  both  sides  of  the  face  are  affected  by  the  atrophy  (as 
observed  by  the  writer  in  a  'jirl  of  seventeen). 

The  cause  of  the  disea.se  is  unknown,  as  ita  nature  has  as  yet  never 
been  properly  explained.  The  slight  knowledge  we  have  of  the  pathology 
of  the  disease  (Hendel,  and  especially  Ldbel  and  Wiesel)  would  seem 
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to  indicate  an  interstitial  inflammatory  process  in  the  trigeminal  nerve 
including  the  Gasserian  ganglion  as  the  original  cause  of  the  tlisease. 
According  to  this  view  hemiatrophy  of  the  face  is  therefore  a  chronic 
inflammatory  disease  of  the  peripheral  portions  of  the  trigeminus. 
It  is  possible  that  inflammatory  processes  in  the  various  portions  of 
the  hea<l  (erysipola-s,  angina  and  the  like),  mention  of  which  is  some- 
times found  in  the  history  as  forerunners  of  the  disease,  really  have 
some  etiologic  significance.  In  other  cases  there  is  a  possibility  of  toxic 
or  infectious  substances  having  invaded  the  tissues  through  the  tonsils 
and  produced  a  hemiatrophy  of  the  face  (Mobius). 


Fio.  .^« 


a  b 

Hemiatruphy  o(  the  farr.     <»i  Itrfurc  parafftnr  Imtmrnt.    (6)  I>urinc  p«raffiiie  tmtment.    The  Irvat- 

inrnt  i>  to  be  mntiiiueti. 


The  disease  begins  with  atroj)hy  of  a  limited  portion  of  the  skin  of 
the  face,  which  becomes  attenuated  and  loses  its  subcutaneous  fat,  so 
that  it  can  be  taken  up  in  minute  folds.  Sometimes  brownish  discolora- 
tion of  a  small  portion  of  the  skin  is  observed.  These  changes  usually 
begin  in  the  eheek.  in  the  canine  fossa.  The  atrophy  rapiilly  spreads  to 
the  muscles  and  bones,  causing  depression  especially  of  the  zygoma  and 
of  the  upper  jaw.  The  atrophy  ultimately  effects  the  entire  half  of 
the  face,  which  presents  a  sharp  contrast  to  the  healthy  side,  particu- 
larly along  the  median  line,  the  forehead,  lips  and  chin.  The  line  of 
separation  is  sometimes  convex  toward  the  sound  side,  as  though  the 
latter  were  endeavoring  to  surround  the  diseased  half.    The  tongue. 
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the  upper  and  lower  jaws,  and  the  pharynpoal  structures  share  in  the 
hemiatrophy  in  severe  rasef,  and  tlit-  hair  falls  out  on  the  affected  side 
of  the  scalp.  Neuralgic  painj>  are  sometimes  complained  of  at  the 
beginning  of  the  disease  as  toothache.  Paralysis  of  the  muscles  of  the 
faee  is  entirely  absent  and,  although  the  muscles  of  mastication  share  in 
the  general  emaciation,  they  present  no  functional  weakness. 

The  course  of  hemiatrophy  of  the  face  is  progressive  in  so  far  as  in 
the  majority  of  the  cases  the  t-ntirt'  half  of  the  fare  is  ultimately  affected. 
The  disease  then  becomes  arrested  and  it  is  even  said  that  in  some  cases 
the  diseased  half  of  the  face  fills  out  again.  In  some  instances  the 
atrophy  is  confined  to  a  small  portion  of  the  cheek. 

The  diagnosis  b  clear  at  the  first  glance.  The  (>iil\  [>ossible  source 
of  error  is  an  old  facial  palsy  with  secondary  asymnu  try  of  the  face  sim- 
ulating hemiatrophy.  In  fact,  Fromhold-Treu  in  his  monograph  of 
this  disease  mentions  a  large  number  of  alleged  cases  of  hemiatrophy 
which  do  not  belong  to  the  group  at  all. 

The  treatment  of  circumscribed  hemiatrophy  of  the  faee  is  powerless 
and  we  therefore  hail  with  joy  the  recent  efforts  of  Gersuny  and  Moskowicz 
to  correct  the  deformity  by  repeated  subeutanrous  injections  nf  paraf- 
hne  in  the  affected  area.  The  result  is  remarkably  good,  and  as  the  dis- 
ease, while  painless,  is  nevertheless  greatly  disabling  on  account  of  the 
striking  chuige  in  the  expression  of  the  face,  the  results  so  far  as  the 
patient  is  concerned  are  equivalent  to  an  actual  ctire  of  the  disease. 

VI.   NEOPLASMS  OF  THE  PKRIPHERAL  XERVEB 

The  extension  of  neoplasms  to  peripheral  nerves  and  the  occurrence 
of  nodules  (neuromata)  within  the  nerves  are  subjects  that  chiefly  in- 
terest the  surgeon  and  are  of  no  importance  in  children's  practice. 
Kmilarly  the  rare  occurrence  of  multiple  painful  nodules  in  tl^  nerves 
(tubercula  dolorosa)  and  of  a  eonpenital  p](  xiform  neuroma  of  the 
trigeminus  are  without  signiticancr  to  the  pediatrist.  On  the  othf-r  linnd. 
general  neurofibromatosis  or  Recklinghausen's  disease  which,  although 
eartremely  rare^  has  been  observed  in  the  child  (Berggriin)  and  which 
probably  depends  on  congenital  predisposition,  deserves  brief  mention 
in  a  work  on  pediatrics.  The  (fiaease  may  he  a  hereditary  or  rather 
a  family  one,  nnri  for  ihh  reason  may  be  included  among  the  above- 
d«Bcnb««d  ondujj;eiious  diseases. 

ihe  disease  consists  in  the  appearance  of  numerous  nodules  and 
pigmented  patches  in  the  skin  and  in  tumors  of  the  nerve  trunks.  Some- 
times, though  not  always,  there  is  spontaneous  pain  or  pain  on  pressure 
in  the  skin,  and  the  muscles  are  sensitive;  quite  often  the  disease  runs 
its  course  without  producing  aii\'  suhjretive  symptoms. 

The  gravity  of  the  affection  may  be  much  increased  if  the  nerve 
tumors  make  their  appearance  in  the  roots  of  the  spinal  and  cranial 
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nerves,  The  symptoms  arp  quite  atyi)ii  al  and  difficult  to  interpret 
and  may  prndurc*  a  clinical  i>ict  urc  rt-.-^cinhlinfr  that  of  tumor  of  the  spinal 
cord  or  brain,  and  lead  to  a  fatal  termination.  The  point  of  exit  of  the 
ftuditory  nerve  from  the  base  of  the  hnm  is  a  favorite  locatiiation  for 
this  type  of  brain  tumor,  which  sometimes  is  solitary  (Deurofibroma  of 
the  auditory  nerve).  When  none  of  the  cranial  nerves  are  involved, 
the  di«;pafe  rum  n  plnwly  proijro«<'ive  course,  although  temporary  re» 
misi^ion  and  even  involution  of  the  tumor  have  been  observed. 

SECTION  X. 

DISEASES  OF  THK  MT  Sf'I  I.AI?  ArPAIlATlTS 
(ConipMiital  ab»eiuf  nf  iiiUM-li-i,  rllyllNltl^) 

The  pathology  ot  the  muscular  system  is  even  toniay  still  a  step- 
child of  internal  medicine.  In  the  case  of  muscles  more  than  other 
organs  we  are  very  much  inclined  to  regard  any  disease  as  an  accom- 
paniment or  se(]uel  of  some  general  pathologic  condition,  or  to  classify 
such  dinrnses  with  other  clinical  conditiiuis  which  they  may  rcHcinhlo.  If 
we  were  to  accord  to  the  diseases  of  thi*  muscular  n|>paratus  the  auton- 
omy which  they  deserve,  we  should  have  to  uu  jition  in  this  place 
so-called  rheumatic  myalgia,  rachitic  muftcular  relaxation,  as  well  as  the 
muKular  dystrophies  which  have  already  been  discussed,  Thbmsen's 
myotonia,  Oppenheim's  myotonia  an<l  possibly  also  myoplegia,  myas- 
thenia and  many  forms  of  pseudoparesis  ocniriinp  in  chihlhood.  But 
aside  from  the  limitation  of  space,  it  is  not  the  object  of  this  work  to 
inaugurate  changes  in  the  customary  classification  of  pediatric  diseases, 
and  the  diseases  of  the  muscular  system  have  accordingly  been  treated 
in  other  sections  of  the  book,  so  that  now  we  have  Irft  to  discuss  only 
congenital  absence  of  muscles  ami  inflammations  of  muscles. 

CONGENITAL  ABSENCE  OF  1IV8CLE8 

Tf  is  a  matter  of  sur|>ii.-r  that  the  reportcf!  cases  of  con^;enital 
absence  of  nni'-flp?'  have  to  ileal  much  lc«s  ^vith  cliiMit  n  than  with  half- 
grown  or  adult  individuals.  The  reason  probably  is  that  the  anomaly 
does  not  cause  any  marked  .symptoms  and  therefore  does  not  become 
apparent  until  the  muscles  of  the  body  are  ftdly  developed  or  some 
secondary  phenomenon  (such  as  an  underdeveloju-tl  breast  in  absence  of 
the  j»cctnrnl  mii^-rlc )  fulls  attention  to  the  condition.  Moreover,  other- 
wise healthy  individuals  do  not,  as  a  rule,  undergo  medical  examination 
until  they  are  drafted  for  the  army  or  apply  for  life  insurance.  Now 
that  school  inspection  is  becoming  general,  it  is  probable  that  congenital 
absence  of  muscles  will  be  reported  among  school  children. 

•Absence  of  the  pectoral  muscles  is  the  most  fretjuent  anomaly; 
deficiency  of  the  trapezitjs.  scrratus  inagnus,  quadriceps;  fcmnris  and 
other  muscles  is  not  go  common  (see  Bing's  statistics).  \\  ith  reference 
to  congenital  absence  of  the  ocular  muscles  see  infantile  nuclear  atrophy. 
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The  defect  may  be  complete  or  partial,  a  point  to  be  decided  by 
post-mortem  examination,  which  reveals  various  grades  from  complete 
absence  of  the  muscle  to  the  presence  of  numerous  rudimentary  muscle 
fibres.  That  in  a  number  of  cases  at  least  the  condition  is  due  to  a  con- 
genital aplasia  and  not  to  disease  acquired  during  intru-utcrine  life 
is  shown  by  a  case  of  absence  of  the  pectoral  muscle  in  a  child  five  days 
old  examined  by  Riickcrt 
and  in  which  not  the  slightest 


Coniteaital  tnurcular  drfrein.  Abtience  o(  prrtoral  m«url«,  ilefurmity  nf  the  thonrie  wall.  Tlic  nipple 
i*  intliiilinrl  bimI  Ihr  i>r«pulB  tiMtlM*r  un  the  affitrlnl  llian  on  the  normal  mit.  d'he  tuintlace  on  tlie  iwti  Um» 
nothinc      <io  with  thr  raw). 

trace  of  inflammation  could  be  found  in  the  remaining  muscle  fibres. 

The  most  typical  picture  is  seen  in  congenital  uh.scnce  of  the  pec- 
toral muscles.  The  normal  fulne.xs  of  the  anterior  chest  wall  is  replaced 
by  a  depres.><ion,  and  no  muscular  tissue  can  be  felt.  Quite  often  other 
pathologic  conditions  are  as.socialed  with  this  defect,  such  as  abnormali- 
ties of  the  thorax,  absence  of  one  or  two  ribs,  imperfect  (h>velopment 
and  webbing  of  the  fingers  of  the  hand  of  the  same  side,  atro|)hy  of  the 
skin,  deficiency  in  pigmentation  around  the  nipple,  which  is  higher 
than  on  the  other  side,  and  imperfect  development  of  the  breast.  Steche 
recently  attempted  to  establish  a  special  type  of  muscular  deficiency 
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in  the  coiucidenco  of  all  these  8ymi)t(>tiis.  Congenital  upward  dipplarp- 
ment  of  the  shoulder  (Sprengel)  is  another  condition  that  often  accom- 
panies atrophy  of  the  pectoral  muBdes. 

The  appearancefl  in  cases  of  absence  of  other  muscles  are  less  pro- 
nounced and  are  practically  the  same  as  In  acquired  paralysis  of  the 
same  muscles. 

Although  the  fuiRtion  of  ^ho  muscle  in  conpcnital  aplasia  is  ob- 
viously lost,  the  actual  disability,  so  far  as  the  patients  are  concerned, 
is  relatively  slight.  They  learn  early  in  life  to  make  as  much  use  as  pos- 
sible of  other,  sound  muscles.  Thus,  even  in  the  absence  of  the  pectoral 

muscles,  the  boy  often  learns  to  do  gymnastics,  to  swim,  etc.,  without 
any  trouhlo.  Complicatpd  rnnvoments  of  the  arms,  however,  arc  per- 
formed awkwardly  and  without  the  proper  degree  of  strength,  so  that  a 
man  with  absence  of  the  pectoral  muscles  Is  regarded  as  unfit  for 
military  service. 

Several  muscles  may  be  absent  in  the  same  individual,  but  the 
defects  are  never  symmetrical  on  the  two  sid«s.  Tliis  is  an  important 
point  in  the  differential  diagno.sis  between  con^cnilHl  absence  and  ac- 
quired muscular  atrophy,  which  also  differs  from  the  former  by  the  mode 
of  onset  and  the  progress  <^  the  disease. 

Muscular  defects  are  permanent  and  no  treatment  is  posnble. 
If  the  disalnlityis  marked,  surgical  relief  by  transplantation  of  tendona 
or  muscles  may  be  considered. 

INFLAmiATIOim  OF  UOSCLEB  (MYOSITIS) 

We  distinguish  local  and  genersl,  purulent  and  nonpund^  In- 
flammations of  muscles. 

Local  purulent  myositis  mults  either  from  trauma  or  from  in- 
flammation of  neifxliboring  organs,  or  from  some  general  infection. 
Multiple  inirulent  myoslitis  is  a  rare  (•(im)i!ication  of  universal  sepj^is, 
scarlatina  and  other  infections.  Nonpurulent  inflammation  of  indi- 
vidual muscles  may  result  from  rheumatbm,  scarlatina,  gonorrhoea, 
typhoid  fever,  etc.,  or  from  injury.  It  is  possible  that  syphilis  (Iloch- 
singer)  and  tuberculosis  also  lead  to  inflammation  of  individual  muscles 
without  abscess-  formation. 

These  different  fornu  of  myositis  are  all  part  of  other  diseases  and 
have  received  due  attention  in  the  appropriate  places. 

Poiymyositu  or  non-purulent  Inflammation  of  the  entire  muscular 
system  Is  an  independent  disease  and  often  quite  difficult  to  recognise. 
It  occurs  either  as  a  primary  affection  without  any  recognizable  cause  or 
as  a  sequel  of  some  parasitic  infection,  particularly  trichinosis.  In 
primary  polymyositis  the  intestinal  symptoms  are  at  first  so  pronounced 
as  to  suggest  that  the  causative  oi^anism  first  effects  an  enteance  through 
the  intestinal  tract. 
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Lorenz  has  subdivuled  primary  |»olymyosilL«  into  the  following 
groups:  dermatomyositis,  hjeiiiorrhagic  myositis,  myositis  with  ery- 
thema multiforme,  and  fibrous  myoeHiB.  Certain  other  leaa  pronounced 
forme  of  polymyoeitie  might  be  added.  These  different  varieties  of 
multiple  myositis,  however,  do  not  represent  so  many  diiTcrent  eiuiieal 
type?,  the  classifitatinn  being  based  on  individual  symptom?,  which 
may  characterize  the  clinical  picture  of  myositis  as  a  whole  either 
clinically  or  pathologically.  Myositis  following  a  polyneuritb  is  dcsig- 
nated  neuromyositis.  Primary  progressive  ossifying  myositis  is  a  special 
disease  which  will  be  discussed  separately. 

The  characteristic  features  of  polymyositis  are  briefly  as  follows: 
The  prodromal  stape,  lastlnp  several  davB,  '19  marked  by  general 
malaise  with  fever,  anorexia,  vomiting,  pain  in  the  limbs  and  headache; 
the  fever  gradually  rises;  the  patient's  subjective  state  rapidly  becomes 
worse;  and  albuminuria  sometimes  makes  its  appearance.  (Edema 
then  develops  in  the  eyelids  and  in  the  face  and»  as  a  nde,  spreads 
rapidly  to  the  surface  of  the  entire  body.  At  the  ^?ame  timf»  the  mufcles 
of  the  face  Ix'conie  ri^id,  boardlike  and  very  painful.  The  fever  con- 
tinuing;  sometimes  increasing  by  abrupt  rises,  the  myositis  spreads  to 
the  other  portions  of  the  body,  particularly  the  extremities;  the  hands 
and  feet  being  as  a  rule  less  severdy  damaged  than  any  other  portions. 
The  muscles  feel  swollen,  hard  and  doughy,  and  are  extremely  painful. 
The  deep  reflexes  are  usually  dimtnbhed;  the  skin  reflexes,  as  a  rule, 
persist. 

The  patients  are  quite  unable  to  move.  The  general  condition  is 
greatly  impaired  by  the  pyrexia,  which  suggests  that  of  typhoid  fever, 
by  the  pain,  and  by  the  difficulty  of  taking  nourishment.  The  course 
may  b<>  (juite  rapid  and  death  may  result  in  a  short  time  from  involve- 
ment of  the  muscles  of  respiration,  the  heart  and  muscles  of  deglutition. 
In  favorable  cases  the  oedema,  fever  and  gradually  also  the  muscu- 
lar swelling  subside,  and  the  patient  recovers  within  a  few  weeks  or 
months.  Sometimes  the  coprse  is  subacute  or  even  chronic  and  inter- 
rupted by  exacerbations. 

The  pathology  consists  in  acute  inflammation  of  the  muscle  paren- 
chyma and  of  the  interstitial  tissue.  When  the  inflammatory  cutaneous 
cedcma  is  pronounced,  the  term  dernmtuinyo.siti8  is  used  (Unverricht). 
Hemorrhagic  polymyositis  is  accompanied  by  a  hemorrhagic  exudate 
and  other  hemorrhages  into  the  skin  and  mucous  membranes.  The 
heart  is  usually  attacked  in  this  form,  and  the  prospect  of  a  favorable 
outcome  i>'  very  slender.  When  the  inflammatory  proccs?  exhibits  a 
more  chronic  character  from  the  Ix  fzinniug  and  is  attcntleU  by  prolifera- 
tion of  connect!  ve  tissue  in  the  muscle,  the  disease  is  called  fibrous  7nyosUi9, 

Polsrmyositis  usually  runs  a  less  idolent  course  in  children  than  in 
adults.  The  cases  collected  by  SchuUer  all  ended  in  recovery  [Janicke, 
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Schultzc,  Koster,  Cassircr,  Oppenlu-im  (the  last  case  is  doubtful)]. 
The  case  from  my  own  clinic,  which  was  discribeil  by  Schiillor,  when 
at  its  height  bore  a  great  similarity  to  a  form  of  cerebral  infantile  palsy 
designateil  "cerebral  rigidity."  In  this  case  the  course  was  mild,  but 
in  other  respects  like  the  above-described  typical  clinical  picture. 

Caries  of  myositis  are  susceptible  only 
to  purely  symptomatic  treatment. 

Tn'chinous  polymyositis,  the  cause  of 
which  is  the  entrance  of  the  embryonal  para- 
sites into  the  intestine  and  their  migration 
l>y  way  of  the  lymph  or  blood  channels  into 
the  muscular  capillaries,  with  the  production 
of  irritative  symptoms  is  quite  similar  to 
primary  myositis.  Accordingly,  trichinosis 
myositis  differs  from  the  primary  form  only 
by  its  cause,  and  the  clinical  picture  in  the 
two  diseases  nmy  be  clinically  so  nearly 
identical  that  the  dilTerential  diagnosis  must 
hi'  based  on  etiologic  and  other  extraneous 
factors.  The  occurrence  of  similar  cases  in 
the  same  locality  or  in  the  same  family,  the 
prominence  of  the  primary  intestinal  symp- 
toms, the  presence  of  the  parasites  in  the 
feces,  eosinophilia  and  possibly  the  demon- 
stration by  means  of  the  X-ray  of  numerous 
calcified  trichina  capsules  in  the  thinner 
muscles  (Gocht,  Schiiller)  are  points  in  favor 
of  trichinosis.  The  course  of  trichinosis  is 
also  milder  in  the  child  than  in  the  adult, 
recovery  fre(|uently  resulting  by  calcification 
of  the  incapsulated  parasites.  Other  para- 
sites (echinococcus,  cysticercus.  sporozoa) 
nmy  produce  sinnlar  di.'seases  of  the  muscles. 


/  I 


Aciitr  piibTnyonili*  in  a  boy  of 
•fvrn.  Tlir  r<in<r«c(ure*  rrviiilile 
(bow  gcen  iu  cerrbntl  nsi<lity. 


OSSIFYING  MYOSITIS 

Localized  bone  formation  in  the  muscles 
results  from  constant  irritation  of  certain 
muscles  ("rider's  bone,  K.xerzierknochen "),  more  rarely  from  injuries 
to  the  muscle.     This  ossifying  form  of  myositis  has  practically  no 
significance  in  pediatries. 

On  the  other  hand,  progressive  multiple  ossifying  myositis  is  a  dis- 
ease that  is  peculiar  to  childhood.  Of  51  cases  collected  by  Lorenz,  11 
occurred  in  the  first  year  of  life,  1(»  between  the  ages  of  1  and  5,  11  be- 
tween 5  and  15,  and  only  7  an»ong  individuals  more  than  15  years  of  age. 
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This  remarkablf  incitlence  must  be  taken  into  account  in  formulating 
theories  about  the  pathogenesis  of  this  form  of  myositis,  and  poiuU 
strongly  to  some  inherited  or  congenital  injury  as  the  cause  of  the  disease. 
This,  however,  ts  not  the  CMe,  since  the  disease  is  not  so  far  as  we 
know,  either  hereditary  or  family,  but  always  develops  gradually.  Nor 
can  it  be  dcnipd  that  in  many  cases  the  exciting  cause  appears  to  be  an 
injury,  albtit  one  wliich  otherwise  would  be  disregarded  in  childhood. 
We  are  accordingly  forced  to  assume  a  constitutional  anomaly  (Miinch- 
meyer)  that  renders  the  museular  tissue  abnormally  sensitive  to  external 
irritation.  The  affection  is  therefore  not  an  endogenous  disease  accord- 
ing to  the  definition  we  have  given,  but  represents  a  deviation  from  the 
normal  in  the  tissues  of  the  affected  children.  That  these  chihlren  are 
actually  abnormal  from  birth  is  shown  from  the  frequent  eonibination 
of  ossifying  myositis  with  smallness  of  the  large  tues  and  uf  the  thumbs 
(Gerber). 

Clinically  we  observe  local  signs  of  inflammation  in  certain  muscles 

following  injury  accompanied  by  fever,  pain,  swelling,  and  uedema. 
The^e  symptoms  suI)>Milo  and  are  followed  by  the  development  of  a 
doughy,  muscular  wlieal,  which  may  persist  for  years  without  change. 
Similar  alterations  develop  again  and  again  in  various  muscles  in  con- 
nection with  external  injuries.  Sometimes  the  disease  begins  in  a  num^ 
ber  of  muscles  without  any  known  cause,  and  in  such  cases  the  nodular 
foci  of  inflammation  may  tenvporarily  disappear.  Gradually  we  are  able 
to  see  or  feel  small  bony  kernels  within  these  nodes,  whicli  iiurea.se  in 
size  and  uitimuiLly  involve  large  portions  of  the  muscular  apparatus. 
Pain  is  usually  slight,  but  the  interference  with  movements  steadily 
increases  and  b  a  great  annoyance  to  the  patients. 

The  muscles  of  the  neck  and  back  are  usually  attai  ked  first,  then 
the  muscle?  of  the  evtremities  and  finally  the  maf^seter  and  temporal 
muscles,  greatly  interfering  both  with  loeoniolion  and  mastication. 
While  at  first  no  more  than  a  certain  awkwardness  is  noticed  in  the 
child's  movements,  and  it  cannot  stand  erect,  there  gradually  develops 
great  interference  with  evt  ly  kind  of  movement  or  even  complete  loss 
of  mobility.  The  entire  body  is  bent  until  finally  the  patients  become 
entirely  heljjiess  and  have  to  keep  their  beds. 

The  progress  of  the  disease  takes  place  by  successive  stages,  inter- 
rupted by  long  intervals  during  which  the  disease  is  arrested.  Years 
elapse  before  the  malady  reaches  its  height,  so  that  well-marked  cases 
are  more  fre(]uently  seen  in  adults  than  in  children. 

Pathologically  we  recognize  a  «taj»e  nf  acute  myositis  followed  by 
proliferation  of  intramuscular  connective  tissue  (fibrous  myositis),  and 
true  ossification  in  the  muscles.  Ossification  starts  partly  from  the  bone 
itself  in  the  form  of  exostoses,  hardening  of  the  muscular  attachments 
and  bony  unions  between  different  bones,  and  partiy  within  the  intra- 
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muscular  connective  lisi^ue  or  even  witliin  the  muscle  fibrils.  The  muscle 
elements  atrophy  and  are  replaced  tirst  by  proliferated  connective  tissue 
and  Uter  by  bone  subetenee.  The  ossificAtion  does  not  involve  the 
muscles  in  their  entire  extent,  but  occurs  rather  in  the  form  of  dinemi- 
nated  nodules  within  the  muscle  tissue. 

Tho  prognosis  is  grave,  not  only  as  regards  recovery  but  also,  in 
severe  cases,  with  regard  to  life  on  account  of  the  interference  with 
respiration  and  the  difficulty  of  administering  nourishment. 

The  diagontia.  which  presents  no  difficulties  in  the  terminal  etaise, 
is  practically  impossiUe  at  the  beginning,  and  the  disease  is  at  first 
usually  mistak'-n  for  some  rhrumatic  affection. 

The  treatment  hoj)el<'s.s.  At  best,  the  progress  of  the  disease  may 
be  slightly  retarded  by  avoiding  injuries,  and  by  means  of  baths,  and 
the  iodides  administered  by  inunction. 

The  above  description  applies  only  to  the  typical  form  of  progresMve 
ossifying  myositis.  The  many  deviations  and  imusual  varieties  which 
we  are  forcod  to  ignore  in  the  present  Hisruspinn  merely  serve  to  accen» 
tuate  the  enigmatical  character  of  this  interesting  disease. 
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Dk.  11  THIEMICH,  or  Bsmlao 

TRANSIATHO  BT 

I>R.  R.  MAX  GOEPP.  Pbil*diuhi&«  Pa. 

INTRODUCTION 

The  term  functional  is  applied  to  all  diseases  the  pathologic  basis 
of  which  is  still  unknown,  and  which  on  that  account  wc  contrast  in  a 
certain  sense  vnth.  the  previously  described  organic  diseases.  If  tlus 
principle  is  Icept  in  mind,  it  will  be  readily  seen  why  heterogtmeous 
symptom-comploxrp,  duo  to  a  variety  of  etiologic  factors,  arr  included 
in  tlic  same  group  of  func-tional  iiprvoTis  (li^rases,  and  that  the  dividing 
line  between  functional  and  organic  aiTections  changes  from  time  to 
time  as  our  knoidedge  of  pathogenesis  increases,  so  that  at  the  present 
day  the  classification  of  certain  disease^types,  such,  for  enmplei  as 
chorea  and  epilepsy,  among  the  functional  diseases  meets  with  objec* 
tions  which  are  not  altogether  unjustified. 

No  one  can  doubt  that  for  every  functional  disturbance  there  must 
be  a  corresponding  anatomical  change  in  the  nervous  system;  but,  in 
accordance  with  the  fugaciousness  of  the  symptoms,  the  pathologic 
lesions  are  in  some  way  peculiar,  and  as  yet  we  have  no  conception  of 
what  this  peculiarity  consists  in. 

Aside  from  the  pathologic  viewpoint,  from  which  we  approached 
the  subject  in  the  beginning,  functional  diseases  also  possess  certain 
common  clinical  characteristics  whicli  justify  their  classification  in  one 
large  group.  The  most  important  characteristic,  wUch  is  common  to 
almost  all  functional  diseases  and  on  which  the  others  appear  to  de- 
pend, is  that  the  symptom-complexes  depend  on  a  certain  constitutional 
anomaly  of  the  entire  nervou-?  system.  This  docs  not  prevent  the  fact 
that  certain  definite  symptoms— in  harmony  with  the  broad  principle 
of  localization— do  not  have  their  seat  in  some  unknown  anomaly  of 
a  definite  portion  of  the  nervous  system;  but  if  we  carefully  examine 
the  entire  individual,  both  from  the  neurologic  and  the  psychic  stand- 
point,  and  if  wc  take  his  suhscqticnt  development  into  consideration, 
we  will  discover  pheuoiuena  which  cannot  be  explained  on  the  ground 
of  a  single  circumscribed  localization  of  the  morbid  process.  This  will 
be  explained  more  fully  when  we  come  to  describe  the  neuroses,  such  as 
hysteria  and  neurasthenia. 

28f 
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If  we  follow  out  this  conception  to  its  logiial  conclusion,  we  will 
understand  why  the  symptoms  that  arc  observed  exhibit  such  a  great 
variety  in  themselves,  and  vary  to  sueh  a  remarkable  degree  in  the 
same  individual.  Thu  will  also  be  explained  later  by  means  of  illus- 
trative cases.  It  abo  afTords  an  explanation  of  the  fact  that  ktrtdUy 
plays  a  much  greater  part  in  the  functional  than  in  the  organic  nerv- 
ous diseases.  Thus  not  only  direct  similar  inheritance  from  both  par- 
ents is  observed  in  one  or  more  of  their  children,  &&  well  as  the  family 
incidence  of  certain  nervous  diseases;  but,  on  the  other  hand,  we  fre- 
quently come  acro^'8  cases  of  dissimilar  inheritance  which  ehallenge 
our  attention.  Finally,  wo  are  able  to  uniirrstand  that  tlie  prognosis 
of  a  pinglr  symptom  is  not  iilrntical  with  the  prognosis  of  the  digoase 
as  a  whi>le,  and  that  we  nms^t  hv  (trepared  for  the  sudden  disappearance 
of  one  symptom  and  the  e(|ually  sudden  appearance  of  another  that 
may  be  quite  different  externally,  although  sprung  from  the  same 
patholo^c  soil. 

Any  classification  of  functional  nervous  diseases,  composed  as  they 
arc  of  hctcropfncous  thinps,  is  tufcssarily  n^oro  or  loss  arbitrary.  It 
seems  to  us  wisest  to  erect  two  niaui  grou|»s.  The  first  contains  those 
diseases  in  which  somatic  symptoms  are  produced  by  anomalies  in  the 
psychic  life  of  the  individual,  in  which,  as  Wernicke  has  explained 
in  the  case  of  the  psychoses,  the  association-system  is  the  seat  of  the 
disease.  The  type  of  thi*  f;rotii>  i?  hysteria.  Tho8ooon«l  proup  pmhracrs 
all  those  functional  disturbauets  in  which  we  may  i  \|)(  c  t  to  find  a 
primary  lesion  of  the  projection-system.  The  represt-niative  of  this 
group  is  chorea.  Neurasthenia  occupies  an  intermediate  position  be* 
tween  the  two  groups.  Its  sym()tomatology  is  much  more  pronounced 
than  is  the  case  in  diseases  belonging  to  the  two  groups  mentioned, 
being  composed  of  psychogenic  or  psychic  and  primary  somatic  dis- 
turbances. 

Since  the  psychic  development  is  much  lees  advanced  in  children 
than  in  adults,  the  second  group,  that  of  the  primary  somatic  disturb* 
ances,  interests  us  chiefly  in  this  connet  tion,  particularly  as  these  dis- 
turbances are  the  ear!ir<?t  that  orrur  in  childhood. 

Wv  shall  accordinj:ly  licgiii  our  systematir  exposition  of  the  sub- 
ject with  the  large  symjitoiii-group  of  the  eonx  ulsive  diseases. 

CONVULSIVE  DISEASES 

The  fact  that  children  in  general,  and  particularly  those  in  ihf  first 
two  years  of  life,  arc  much  more  fre(}uentiy  attacked  by  convulsions 
than  adults  loitg  ago  arrested  the  attention  of  physicians  and  gave  rise 
to  many  theories  for  its  explanation.  It  does  not  appear  necessary  to 
enumerate  all  these  theories  and  we  shall  therefore  mention  only  the 
following: 
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The  cause  of  the  frequent  occurrence  of  convulsions  was  assumed 
to  reside  cither  in  the  peculiarities  of  the  diseases  to  which  children  are 
subject,  and  which  differ  from  the  diseases  of  adiilts,  or  in  peculiarities 
of  the  childish  organism  or  nervous  system;  or  finally,  in  both  these 
patholo^c  and  phynologic  factors.* 

The  most  important  period  in  the  history  of  infantile  cnnvuh{on!(  is 
marked  by  the  promulgation  of  isoltinann's  hypothesis.  This  observer 
found  by  experimental  investigation  that  in  newborn  dogs,  cata,  and 
rabbits  the  motor  cortic^  areas  discovered  by  Fritsch  and  Hitzig  can- 
not  be  excited  electrically,  and  are  probably  incapable  of  functionating. 
He  concluded  therefore  that  they  are  incapable  of  exercising  either  an 
innervating  or  an  inhibiting  influence  on  sulxortieal  nK)t(»r  rentres. 
In  order  to  apply  these  discoveries  to  the  iiumun  newborn  infant  there 
suggested  itself  a  method  which  promised  success,  namely,  a  compari- 
son of  the  medullary  striation  in  the  animals  experimented  upon  and 
in  human  infants.  Soltmann's  investigations  in  this  direction,  which 
harmonize  with  similar  ones  made  by  other  observers,  .showed  that  the 
human  infant  retjuires  from  twelve  to  eighteen  montlis  to  attain  the 
stage  of  development  of  an  animal  from  ten  to  twelve  days  old.  in  which 
irritation  of  the  cortex  already  produces  movements  on  the  oppusite 
side  of  the  body.  From  this  Soltmaon  concludes  that  the  inhibiting 
function  is  not  developed,  and  does  not  become  effective  before  that 
period  in  man.  These  results  appeared  to  explain  the  frecjuency  of 
convulsions  in  infants  under  eighteen  months  of  age.  .\nother  interest- 
ing result  of  these  animal  experiments  is  that  the  nerves  of  newborn 
animals  are  much  less  irritable,  and  that  even  a  smalt  number  of  sin^ 
electric  stimuli  in  the  second  produces  tetanus  in  a  nerve-muscle  prepa^ 
ration  taken  from  a  newborn  animal,  while  under  the  same  conditions 
in  tlie  adult  animal  earh  individual  stimulus  elicits  a  sinple  contrac- 
tion which  can  be  di.stinctly  separated  from  every  other.  In  hariuuny 
with  i\m  phenomenon  Soltmann  fouml  that  the  myogram  of  the  single 
contraction  in  the  newborn  is  flatter  and  that  the  contraction  is  more 
sluggish  than  in  the  adult  animal. 

Investigations  by  the  same  author  to  determine  the  time  at  which 
these  abnormal  conditions  in  the  newborn  change  to  the  conditions 
as  we  know  them  in  the  adult,  yielded  a  further  noteworthy  result, 
which  appeared  to  be  calculated  still  further  to  elucidate  the  frequent 
occurrence  of  convulsions  during  the  later  part  of  infancy.  It  was 
found  that  the  irritability  of  the  peripheral  nerves  attained  the  maxi- 
mum, or  even  exceeded  tin-  maximum  for  a  later  period  of  life  at  a  more 
rapid  rate  than  that  of  the  full  development  of  the  inhibitory  centres. 


•  It  i«  nenllcM  lo  My,  w«  nmit  from  the  pntnl  diceumnn  ranvulninni  n«rumn£  in  childhood  ■■  lha 
mult  d  ■MigwiMM  iaIoxiMtiiia.  A  tmhU  of  iatoskatJoas  which  ara  wid  l«  be  «MMbl«  ol  praduailic  MM. 
vvMMwte (UUiw «ai  b*  fomd  toaa artUli  by  Hodutaeir.  OtMMbt  KHaik.  Vol.  Va  9^900. 
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"At  about  this  time,  "  Soltmanu  writes  in  speaking  of  the  period  between 
the  fifth «nd  the  ninth  months  of  life,  "the  irritability  of  the  periph- 
eral nerves  is  already  quite  considerable,  perhaps  even  greater  than  in 

the  adult;  while  conversely  the  mechanism  of  inhibition  and  the  voli- 
tional facultirs  till  |)s\  ( honjotor  cortical  centres),  although  they  have 
begun  to  develo)*,  arc  by  no  moans  sufficiently  poworful  or  suffieirntly 
definite  in  their  action  to  offer  an  efficient  bar  to  the  ready  transmission 
of  refiexee.  This  explains/'  Soltmann  goes  on  to  say,  'Hhat  a  quite 
insignifieant  irritation  affecting  the  infant  during  ti^s  period  of  life, 
even  if  it  does  not  appear  to  exceed  the  bounds  of  the  physiologic,  as, 
for  exaniplo,  the  eruption  of  a  tooth,  which  at  another  time  would  not 
produce  any  disturbance  of  any  kind,  is  quite  sufficient  to  bring  on  a 
convulsion. " 

The  objections  that  were  raised  against  Soltmann's  doctrine  of 
"physiologic  spasmoplulia"  or  'increased  disposition  to  reflex  irrita- 
tion" in  infancy  and  their  untenability  will  be  referred  to  again  later. 

Of  the  remaining  theories  in  repard  to  the  pathogenesis  of  func- 
tional convulsions  in  chiiiihood  we  sliall  briefly  mention  the  three  which, 
in  our  opinion,  are  the  moet  important  and  for  the  present  shaU  not 
indulge  in  any  critical  comment,  which  will  develop  naturally  in  the 
Cour>(>  of  our  exposition  of  the  subject. 

The  first  may  br  hri(  fly  designated  the  aulointoricaHon  hypothesis. 
Bacterial  toxines,  on  the  om>  hand,  and  poisonous  pubstanrcs  resulting 
from  bacterial  decomposition  of  the  intestinal  contents  such  as  the 
diamins,  on  the  other,  have  been  mentioned  in  this  connection.  Later 
acetone,  ammonia,  carbaminic  acid  and  similar  substances,  which  enter 
the  blood  when  the  antitoxic  function  of  the  liver  is  insufficient,  were 
credited  with  the  power  of  producing;  the  ponviil^ion??.  Under  certain 
conditions  the  sudden  access  of  fever,  ovtrioadinK  of  the  l)lood  with 
carbon  dioxide,  and  disturbance  of  the  osmotic  relations  between  the 
blood  and  the  tissues  were  aho  believed  to  play  an  etiologic  part  in  the 
production  of  convulsions. 

The  .<(cond  thewy  is  the  one  advocated  by  Kassowits.  Accord- 
injr  to  this  theory  convulsions — and  a  few  otlier  nervous  diseases— in 
infancy,  represent  the  concomitant  symptoms  or  sequela*  of  rachitis. 
They  arc  supposed  to  be  due  to  circulatory  disturbances  in  tlie  cere- 
bral cortex,  which  in  turn  depend  in  some  way  on  the  hyperemia  of 
the  cranial  bones  in  rachitis. 

The  third  and  last  of  the  theories  that  we  shall  mention  here  was 
advanced  by  Baum<^  a?  early  as-  1^05.  anf!  in  our  own  times  chiefly  de- 
fended by  FM\  According  to  tiiis  theory  infantile  convulsions  are 
merely  a  special  form  of  epilepsy  peculiar  to  the  age  of  the  affected  indi- 
viduals and  characterised  by  a  more  favorable  prognosis. 

It  appears  from  the  foregoing  that  Soltmann  made  the  best  attempt 
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to  explain  tho  unrlcniablp  fart  tliat  funrtioiial  fonvulsinns  arc  much 
more  frequent  tluriiig  early  thiltlhoud  than  at  any  other  perioii  of  life. 

But  by  this  time  we  have  outgrown  his  ingenious  theory.  Its 
downfall  is  not  due  to  the  fact  that  later  investigations  by  Tarehanoff, 
Lemoine,  Paneth  and  others  have  shaken  its  experimental  roundations; 
nor  tn  any  change  in  our  vi(  ws  with  regard  to  the  relations  existing 
between  functional  power  and  eleetrical  irritability  in  a  nerve  orpan; 
nor  to  this  or  that  secondary  objection.  theory  was  tiliipwrecked 
on  the  iM»Btradietion  which  is  found  to  exist  between  hia  aasumptimia 
and  the  results  of  clinical  obeervation.  Fleischmann  was  one  of  the 
earliest  to  object  that  his  theories  could  not  be  brought  into  harmony 
wifli  clinical  experienee,  boenufe  in  ffality  even  t!i»>  nio^t  intense  stim- 
uli, siuh  as  hum's,  the  actual  cautery,  intestinal  ulcers,  peritonitis,  etc. 
by  no  means  often  elicit  convulsions. 

Soltmann  himself  was  quite  aware  of  thb  we&k  point  and  later 
assumed,  in  addition  to  the  emtm  ]^ff$%ologiea  interna,  <.e.,  the  increased 
susceptibility  to  reflex  irritation,  and  the  cawa  paUitdogiea  extemat 
i.e.,  the  irritation  which  produces  the  convulsionj*,  a  rnrifn  pnthnlnijirn 
interna,  without  however  associating  even  a  hypothetical  conception 
with  this  term,  although  sucli  an  internal  pathologic  cause  would  alone 
explain  the  individual  spasmophilia  of  certun  children. 

Not  until  quite  recently  have  any  additional  facts  or  possible 
theories  been  brought  forward  in  explanation  of  this  point.  Individual 
pathologic  spasmophilia,  which  Thiemich  in  1S99  mentioned  in  his 
literary  review  on  Convulsions  in  Childhood,  is  no  longer  a  vague  ex- 
prenion  intended  to  hide  our  ignorance,  but  has  come  to  signify  an 
exact  clinical  finding.  It  is  characterised  by  exaggerated  mechanical 
and  electrical  irritability  of  the  peripheral  nervous  system  before  and 
after  the  ronvtilsinn?;.  and  in  tlic  interval  (if  frerdnni  hrtwrrn  the  at- 
tack.s.  ("liililren  of  this  type  arc  iiccuiiar  in  tiic  Ix-havior  of  tlicir  pe- 
ripheral  nerves,  so  that  we  are  justified  in  spealting  of  a  s|)eeial  nervous 
state,  which  hitherto  has  usually  been  termed  a  tetanoid  condition. 
Hbtofieally  the  latter  term  owes  its  origin  to  the  fact  that  the  anomaly 
which  is  a  peculiar  feature  of  the  condition  was  first  discovered  in 
tetany;  but  it  is  too  narrow,  and  has  already  led  to  misunderstandings 
(Hochsinger).  We  shall  tlaiefurc  make  use  of  the  more  comprehensive 
term  "spasmophilic  condition"  (Heubuer)  "or  spasmophile  diathesis" 
(Finkelstein). 

By  tlic  term  spasmojAile  diathesis  of  infants  we  mean  a  constitu- 
tional anomaly  which  is  recognizetl  by  a  mensurable  mechanical  and 
electrical  overexfitahility  of  the  nervous  systent,  anil  whi^h  provinces 
a  pathologic  predisposition  to  certain  partial  and  general  clonic  and 
tonic  coDvubions. 

Accordingly,  a  number  of  conwhive  diteases,  which  we  shall  pres- 
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ently  h*ve  to  describe,  are  cousidcrpcl  together  as  being  by  virtue  of 
this  abnonuAl  reaction  of  an  identical  type  aod  only  different  manifea^ 

tatiniis  of  the  pathologic  spasmophilia  of  early  infancy. 

The  oxaggcratcil  irritability  which  constitutes  the  peculiarity  of 
the  8pasni<if>hile  diathesis,  can  in  marked  fa*p^  \^p  dcterniined  by  the 
presence  of  ini  leased  meehauical  irritability  in  one  or  several  peripheral 
nerves.  Tapping  the  nerves  with  the  percussion  haninicr  at  accessible 
points,  such,  for  example,  as  the  well>known  nerve  points  of  Erb,  elicits 
a  short  and  more  or  less  violent  contraction  in  the  region  whicli  these 
n<»rvef<  supply  with  motor  imi'iilses  The  phenomenon  i?  most  clearly 
Mcn  in  tlic  l'u(  i;tl  nerve,  tapping  of  which  produces  unilaterul  contraction 
oi  the  muscles  of  the  face — the  facial  phenomenon  or  so-called  Chvoestcck 
phenomenon— which  will  be  discussed  again  later  in  more  detail. 

It  requires  not  a  little  experience  on  the  part  of  the  investigator 
to  determine  the  effect,  t.S.,  the  amplitude  of  the  contraction  produced 
by  the  stimulation;  and  one  is  also  in  danpcr  of  hv'm^  led  into  error 
when  the  nieelumical  irritability  of  the  muscle  is  increased.  The  latter 
has  no  pathognonjonic  significance  whatever,  as  it  also  occurs  in  vari- 
ous conditions  of  increased  irritability  as,  for  example,  in  neurasthenia 
and  the  various  ca(du>xias. 

As  no  clinical  method  has  as  yet  been  devised  for  measuring  the 
mochaniea!  irritability  of  a  nerve,  electrical  examination  i.';  of  much 
greater  practical  value.  Erb  established  an  increased  faradic  and  gal- 
vanic irritability  in  the  tetany  of  adults.  After  this  had  been  con- 
firmed in  the  case  of  children  by  Burckhardt,  Kalischer,  Escherich, 
Ganghofner  and  Hauser,  Mann  and  Thiemich  •  urriid  out  a  series  of 
comparative  estimations  on  a  larfre  number  of  <  hiKlren,  some  healthy 
and  some  stifferintr  from  tt  taiiy,  wliieh  yielded  a  typical  law  of  contrac- 
tion, and  thus  rendered  po5-.Hible  a  still  more  <lelicate  dilTerentiation  of 
normal  and  pathologic  findings.  The  results  may  be  tabulated  as  follows: 
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The  fifriin  ~  in  this  table  were  obtained  by  examining  Ihr  median 
nerve  at  its  most  irritable  point  in  the  bend  of  the  elbow,  and  the  values 
are  given  in  milliamperes.  The  children  were  never  an«6thetised.  The 
indifferent  electrode,  50  square  cm.  in  size,  was  placed  on  the  chest, 
and  a  Stint  zing  normal  electrode,  3  square  cm.  in  size,  was  used  for 
the  active  ele(>trode.  It  should  also  be  mentioned  tliat  the  normal 
children  were  all  more  than  eight  weeks  of  age,  becaui»e  below  tbb  age 
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the  irritability  of  the  peripheral  iici  vcs  ia  much  less  (Westphal,  Mann)» 
The  tetany  cases  were  all  more  than  eight  weeks  old. 

A  glance  at  the  average  figures  collected  in  the  table  shows  the 
greater  irritability  of  children  suffering  from  manifest  or  latent  tetany, 
and  the  return  to  the  normal  iinmediatoly  after  the  subsidtnu  r  of  the 
disease;  but  owing  to  the  wide  individual  variations,  which  <lo  not 
apjxar  in  the  average  fi|]:iirr?,  it  is  important  to  tako  acrmml  of  the 
pxtronu'  values  also.  While  referring  for  details  to  the  abovc-imn- 
tioned  thesis  of  Thienncb.  we  may  mention  the  folio  win-;  diagnostic 
points:  In  tetany  (the  tjpa.sinophile  diathesis  in  general)  the  values 
for  Cl('  are  for  the  most  part  lower  than  in  normal  children,  although 
they  may  reach  the  normal  level  or  even  exceed  it.  The  almost  regular 
preponderance  of  AnOC  over  AnClC  in  tetany  is  of  importance,  as 
it  very  rardy  occurs  under  normal  conditions.  The  erUeriont  however, 
i>  thi  behavior  of  KOC.  Vaiues  bdow  5.0  m.a.  must  he  regarded  as  patho- 
logict  while  values  above  5.0  m.a.  are  normal:  Testing  for  KCIT  is  un- 
pprtain  in  ( liiidrr  n  without  anrrsthesia  and  cannot  be  substituted  for 
KOC;  nor  is  faradic  examination  of  greater  value. 

These  abnormalitieB  in  the  reaction  of  the  nerve  to  the  irritation 
of  the  galvanic  current,  which  can  be  determined  by  anyone  possessing 
a  little  practice  and  dexterity,  constitute  the  chief  characteristic  of  the 
flpssmophile  diathens. 

This  anomaly  is  the  bans  of  the  clinical  .pictures  with  convulsions 
(if  t«  (any,  eclampsia,  laryngospasm  and  apnoea,  with  which  we  have 
long  been  familiar,  and  also  stands  in  close  ctiologic  relationship  to  some 
at  least  of  tlu-  cH^^vf*  of  sudden  death  in  early  infancy  without  ade- 
quate anatomical  hudings. 

OUNICAL  FORMS  OF  SPASMOPHILIA 

(a)  TETANY 

For  the  history  of  this  affection  the  reader  is  referred  to  Frankl- 
Hoohwart's  exhaustive  article  on  the  subject  in  NothnageFs  Encyclo- 
pedia CHnndbucfiV 

The  chief  symptom  of  the  manifest  form  consists  in  tonie  convul- 
sions of  the  extremities,  which  are  frequently  aecompauied  by  par- 
esthesia in  the  affected  limbs,  while  consciousness  is  always  preserved. 
The  convulsions  always  occur  in  the  upper  extremities  and  force  the 
hands  into  what  is  known  as  the  "obstetrical  position,"  which  is  well 
shown  in  the  accompanying  figure  (Fig.  59).  If,  as  is  usually  the 
case,  the  arms  are  flexed  on  the  trunk,  and  the  forearms  and  hands 
held  in  a  position  of  flexion  fthe  picture  of  " Pfotchenstellung"),  the 
position  assumed  by  a  (\o<r  when  he  is  "begging"  (see  Fin.  HI)  is 
produced.   The  lower  extremities  do  not  always  share  in  the  convul- 
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Typical  tetany  poaition  of  the  hand.  A  child 
twelve  month.i  old. 


sions;  if  they  do,  they  are  usually  flexed  at  the  hip  and  knee,  while 
the  feet  are  in  a  position  of  varus  or  equinovarus  with  pes  cavus  con- 
tracture, as  illustrated  in  Figs.  60  and  61. 

The  convulsions  apjH'ar 
suddenly  and  last  several 
hours  or  even  days,  to  reajv 
poar  after  remissions  of  equal 
duration;  or  they  may  dis- 
appear altogether.  In  well- 
marked  cases,  in  which  cedema 
gradually  develops  in  the  dor- 
sum of  the  hands  and  feet, 
these  latter  are  rigidly  fixed, 
and  every  attenipt  to  correct 
their  pa«iition  elicits  a  cry  of 
pain.  In  milder  cases  the  atti- 
tude is  the  same  during  rest, 
but  the  resistance  oflfered  to 
pa.ssive  movements  is  slight, 
and  by  exerting  the  will-power 
the  children  are  able  to  over- 
come the  forced  position  from  time  to  time,  long  enough  to  use  their 
hands  for  grasping  things.  During  rest  the  hands  return  to  the  obstet- 
rical position.  The  same  relaxation  of  the  tonus  is  observed  toward  the 
end  of  an  attack  of  tetany. 

During  a  severe  attack 
the  tonic  contracture  may 
spread  to  the  muscles  of  the 
trunk  and  face,  producing  a 
rigid  expression  of  counte- 
nance, with  wrinkled  brow 
and  mouth  protruded  like 
a  snout  (carp- mouth). 
Among  rarer  events  are  re- 
tention of  urine  from  s)  asm 
of  the  sphincter  of  the  blad- 
der, disturbances  of  degluti- 
tion, pupillary  rigidity  and 
dyspna^a,  all  of  which  have 
been  described ;  all  these  phe- 
nomena are  regularly  associated  with  the  typical  attitudeof  theextremitie«. 

Although  the  position  of  the  extremities  is  quite  characteristic, 
it  is  not  sufficient  in  itself  to  establish  a  diagnosis  of  tetany,  Ix'cause  it 
occasionally  occurs  both  in  hysteria  ami  in  organic  diseases  of  the  lirain. 


Fill.  (XJ. 


Typical  tetany  ponition  of  the  feel.   The  <iaine  rhiM  a* 
»liown  iti  Fiit.  59. 
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Fio.  61. 


A  positive  diagnosis  of  tetany  rests  on  the  proof  of  abnormal  exaggera- 
tion of  the  mechanical  and  galvanic  irritability  of  the  nervous  system. 
This  overexcitability  gives  rise  to  a  triad  of  symptoms,  which  are 
present  either  singly  or  together  in  the  intervals  of  freedom,  and  are 
therefore  distinguished  by  the  term  "latent"  tetany  from  ">n<^ni}esl" 
tetany,  the  latter  being  characterized  by  the  spontaneous  attacks  of 
convulsions  in  the  extremities  (earpopedal  convulsions). 

The  latent  symptoms  of 
tetany  are:  Trous.seau's,  ('hvos- 
tcck's,  and  Erb's  phenomena. 

Trousseau 's  p  h  e  n  o  m  e  n  o  n 
consists  in  the  fact  that  pressure 
on  the  nerve  trunks  in  the  inter- 
nal bicipital  groove,  or  by  elastic 
constriction  of  the  arms  brings 
on  an  attack.  The  constriction, 
which  must  be  great  enough  to 
produce  cyanosis  of  the  distal 
portion  of  the  extremity,  must 
be  kept  up  for  from  one  to  sev- 
eral minutes  before  a  convulsion 
makes  its  appearance,  and  the 
procedure  is  attended  with  .some 
pain.  The  phenomenon,  hf)W- 
ever,  is  the  most  fugacious  of  the 
three  named,  and  while  its  pres- 
ence is  a  proof  of  tetany,  its  ab- 
sence is  of  no  significance. 

Chvosteck's,  or  the  facial 
phenomenon  (erroneously  called 
facial  reflex)  is,  like  the  preced- 
ing, an  expre.«<sion  of  increased  mechanical  irritability  of  the  nerves. 
When  the  facial  nerve  is  tapped  at  a  certain  point  on  the  cheek,  about 
midway  between  the  zygomatic  process  and  the  angle  of  the  mouth, 
lightning-like  contractions  are  produced  in  the  entire  region  supplied 
by  the  branches  of  the  facial  nerve  which  is  affected  by  the  blow. 

If  the  increa.se  in  irritability  is  very  great,  active  contractions  can 
be  elicited  by  merely  stroking  the  cheek  (Schultze's  phenomenon)  instead 
of  tapping  it  lightly  with  the  percu.ssion  hammer.  On  the  other  hand,  if 
the  increase  in  irritability  is  slight,  the  contractions  are  feeble  an<l  often 
appear  only  in  one  branch  of  the  facial.  It  is  obvious  that  the  phenom- 
enon can  be  elicited  with  tlifficulty,  or  not  at  all,  if  the  child  is  crying.* 

•  E»ch*rirh>  mouth  plirnonwmon  uml  TTiirniirh'!!  lip  phenoroenon.  hoOi  of  which  coiui^t  in  Uie  main 
ol  •  prutruaixn  of  the  mouth  in  the  form  of  a  i>nout  on  tnppins  thr  orhirulari^  orix,  liave  uottiinx  U>  do  with 
Iftany.  T)i«y  probably  bear  a  rlonr  rrUtion  to  the  nurkiiig  reflex  in  the  healthy  youn(  infant,  and  m  older 
•hiklrrn  that  are  M>uinul«ut  or  liave  Ijern  injured  by  some  cerebral  dia 


Manifeot  triany  of  all  the  extremilie*.  The  upper 
extremities  are  in  the  "becKinK  ponitioa."  Uirl  four 
yean  of  age. 
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The  pflthof!:nomnnir  iinpnrtanco  of  tlu*  faiiul  phenomenon  is  much 
greater,  in  our  opinion,  than  is  usually  believed,  a  point  which  will 
be  dbcuased  again  later. 

The  queetion  of  determining  tike  mecfaaiucai  overexeitability  in 
other  peripheral  nerves  has  already  been  dbeussed. 

KrbV  phenomenon  consists  in  overexeitability  of  the  pciiiihcral 
nervous  system  to  a  galvanic  cuik  iit,  and  in  foruiulatiug  the  charac- 
teristic contraction  law  of  Thicmich  and  Mann  is  the  most  constant 
and  moet  sensitive  indicator  for  determining  the  abnormal  irritability 
which  is  the  tMksal  condition,  as  we  have  already  expliuned  above.  It 
should  be  emphasixed,  however,  that  the  galvanis  overexcitabUity 
need  not  neeessarily  be  of  exactly  the  same  degree  in  all  the  nerves 
at  the  moment  of  examinaliun,  and  that  iii*  intensity — in  the  median 
nerve,  for  instance — is  not  always  proportional  to  the  clinical  niuni- 
festations  and  the  remaining  latent  symptoms. 

The  subdivisions  of  the  latent  !<yn)ptoni8  into  obligate  (Thiemich's 
and  Erb's  phenomenon)  and  facultative  (mechanical  excitability, 
facial  pht'nomenon  or  larynpospasm)  which  is  practiced  In*  many 
authorities,  lackii  sulficient  juiititicatiou  and  ought  to  be  ciiscarded; 
but  as  the  expression  spasmophile  diathesis  is  more  descriptive  and 
more  comprehensive,  it  would  be  advisable  in  the  future  to  restrict 
the  term  latent  tetany  or  tetanoid  conditions  to  those  cases  which 

exhibit  the  Trousseau  phenotticnotK 

The  clinical  course  ot"  tetany  exhibits  many  \ariations.  As  a 
rule,  the  individual  attaciv  doe.s  not  last  more  than  a  few  hours,  although 
it  may  continue  for  12  hours  or  an  entire  day;  the  convulsion  then 
usually  relaxes,  but  is  repeated  after  an  interval  of  a  few  hours,  and  so 
on  for  several  days,  with  several  intervals  of  fn  e.lom  The  entire  dura- 
tion rarelv  exooefis  two  nr  throo  day«:  at  lra>1,  oliser\i'<l  sinli  a 
elinieal  course  even  at  a  time  when  tlu'  reiiu'ciie.s  at  our  coninmuti  in  all 
probability  did  not  influence  the  course  of  the  disease  as  markedly  aa 
we  have  now  learned  to  do. 

While  the  above  course  is  observed  in  the  majority  of  the  cases 
there  is  a  small  minority  in  which  the.  carpoj>edal  convulsion  loses  more 
or  less  of  its  inlntnifti  nt  ehararter  and  prcniures  a  permanent  spasm. 
In  these  cases  the  demonstration  of  latent  symptoms,  particularly  the 
most  delicate  of  these  symptoms,  namely,  overexeitability,  is  of  de- 
cisive importance  in  deciding  the  question  whether  phenomena  of  this 
kind  may  be  regarded  as  tetany  or  not.  It  is  almost  neeilless  to  say  after 
what  has  been  stated  that,  with  Kleiner  and  many  otlien;,  we  hold 
fast  to  the  view  that  convulsions  in  winch  over-electricai  excitability  is 
absent  have  nothing  to  ilo  with  tetany.  According  to  this  view  we 
include  under  the  head  of  tetany,  first,  those  rare  eases  characterised 
by  great  severity  which  others  as  well  as  myself  have  observed  beyond 
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any  question  of  doubt,  and  in  which  tho  individual  attacks  lasted  many 
days,  while  the  entire  duration  of  the  disease  was  iueasure<l  by  months. 

Second,  the  cases  of  general  hypertonia  which  occur  after  certain 
nutritional  disturbanees  (particularly  the  condition  produced  by  arti- 
ficial feeding)  and  which  Gregor  first  studied  and  described  with  regard 
to  their  electrical  behavior.  On  the  other  hand,  most  cases  of  general 
muBcuInr  hypertrophy  in  sick  infants,  and  the  conditions  dnsrrihrd  by 
Eschcrich  as  pseudotetanus  have  nothing  whatever  to  do  with  tetany. 

For  practical  reasons,  we  ahall  here  append  a  description  of  these 
conditions,  although  they  exhibit  only  a  superficial  and  momentary 
resemblance  to  tetany. 

Orncrn!  Afnsmlnr  H ij inrlon ins  Without  Sposmophrb'n . — ^The  mus- 
cular hypertionas — also  known  a.-^  jtiMsistciit  spasm  (Zappert)  or  "myo- 
tonia of  the  newborn"  (Ilochsinger  *} — have  Ixjcn  recognized  since 
the  appearance  of  C«erny  and  Moser's  articles  on  the  subject  as  a  fre- 
quent symptom  of  severe  nutritional  disturlsances.  The  convulsions 
which  may  predominate  either  in  the  flexor  or  in  the  extensor  muscles 
vary  in  intensity  anri  in  duration  from  a  few  days  to  several  weeks,  but 
are  never  intermitUnt .  The  position  of  the  arms  and  legs  may  simulate 
that  of  tetany;  inileed  pressure  on  the  nerves  and  vcssck  in  the  bi- 
cipital groove  may  cause  an  increase  in  the  muscular  tone.  At  the 
same  time,  the  child  usually  makes  a  fist,  a  phenomenon  to  which 
Hochsinger  attributes  undue  importance.  He  speaks  of  a  fist  pheno- 
menon which  he  likens  to  the  Trousseau  phenomenon  But,  althfni2:h 
Hochsinger  coutentls  thai  the  two  symptoms  are  frequently  confuseil, 
there  is  no  reason  to  think  that  the  confusion  has  ever  led  to  an  error 
in  diagnosis.  These  prominent  spasms  practically  alwasrs  occur  in  chil- 
dren only  a  few  weeks  or  months  old;  very  rarely  durint;  the  period  of 
childhood  which  furnishes  the  cluef  continprent  of  tetanic  patients  (com- 
pare page  306);  the  ronvidsions  almost  without  exception  occur  in 
children  sutlering  from  acute  sejAir  processes  and  exhibiting  other 
symptoms  of  cerebral  irritation  or  puLsy.  Nothing  positive  is  known 
in  regard  to  the  pathogenesis  of  these  conditions.  The  treatment  is 
the  same  as  that  of  the  primary  ilisease. 

This  condition  must  1»'  ilifTrrfntiritni  from  certain  similar  con- 
<litiotis  which  occur  in  infants  sulTerin^  from  clironic  nutritional  dis- 
turbanees  without  gastroenteric  phenomena  in  Llie  intermediary  metabo- 
lism. In  such  infants  similar  permanent  spasms  occur  not  infre(|ueuily 
in  association  with  galvanic  overexcitability;  they  disappear  gradually 
when  the  infant  is  placed  on  breast-milk  and  return  whenever  an  attempt 
is  made  to  return  to  artificial  feedini^  This  ofiscrvation.  which  we  owe 
to  Gregors,  is  of  fundameutal  importance  and  will  in-  referred  to  again. 

*  Tlw  MWetioik  of  this  t«rm  i*  oalartidttt*  and  Hodubicar  in  hiaworli  on  "KrtmpladcrKiadini"iiitlit 
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There  is  another  tlisoase  which  resembles  symptomatic  hypertonia 
ami  permanent  spasm  ami  which  has  been  described  by  Eschcrich 
under  the  term 

Pseudotetanus 

This  condition,  which  has  since  been  observed  by  other  writers, 
occurs  in  children  between  four  and  sixteen  years  of  age,  preferably 

boys,  and  is  described  by 
Escherich  as  follows: — 

The  subject,  usually 
a  boy,  who  has  previously 
been  in  perfect  health  and 
is  in  no  wise  tainted  by 
heredity  begins  to  com- 
plain of  a  feeling  of  stiff- 
ness in  the  legs  which 
interferes  with  walking  so 
that  he  has  to  stay  in  bed. 
The  rigidity  in  spite  of  the 
rest  in  bed  continues  to 
spread  rapidly  to  the  upper 
portions  of  the  body,  the 
back  and  the  head,  and  the 
patient  lies  in  complete  ex- 
tension, immovable  and  as 
rigid  as  a  piece  of  wood. 
All  the  muscles  of  the 
trunk,  the  neck  and  legs 
are  in  a  state  of  maximum 
contraction,  they  stand  out 
prominently  and  are  as 
hard  as  marble.  The  njus- 
cles  of  the  face  also  are  in 
a  state  of  tonic  convul- 
sion producing  a  jH'culiar 
expression  of  countenance 
which  Soltmann  describes 
as  resembling  the  expres- 
sion of  a  person  who  is 
blinded  by  a  very  bright 
light.  The  teeth  are  tightly 
clencheil  and  ran  be  separateil  only  a  short  distance  even  with  the 
use  of  considerable  force.  During  rest  and  when  the  child  is  asleep, 
the  rigidity  relaxes  but  never  sul)sides  altogether.  On  the  other  hand, 
cooling  of  the  body,  noises,  touching  the  patient  or  {psychic  exitation 


rsrwlnirtanu*.  OiiM  four  iin<l  n  linlf  y««r«  oM  willi  p^ivu- 
ilo(«tanuii  iK«cIhti<'Ii I.  Tlir  illu>liiili<iii  rlrarly  ith<jw»  tlie  buanl- 
like  tpnvion  iif  th*  lowrt  rxtrrmilir*  anil  the  risiility  of  \hr  back 
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produce  paroxysms  which  may  Icatl  to  still  prcator  muscular  contrac- 
tions, associated  sometimes  with  pain,  to  ojjisthotonos,  spasm  of  the 
diaphragm,  dyspncea,  etc.  At  the  height  of  the  disease,  paroxysms 
of  this  kind  may  occur  spontaneously  without  any  recognizable  cause 
several  times  a  day.  The  arms  and  hands  ancl  the  eyes  are  not  affected 
and  retain  full  freedom  of  motion,  presenting  a  marked  contrast  to  the 
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rest  of  the  body  which  looks  as  if  it  were  carved  out  of  wood.  All  the 
other  organs  and  functions  are  normal. 

This  condition  begins  a  few  days  after  the  onset  of  the  disease  and 
persists  without  change  for  from  3  to  G  weeks  when  the  contractures 
gradually  relax  and  the-  patient,  after  considerable  persuasion  is  at  last 
induced  to  use  his  legs  again.  Complete  recovery  takes  place  in  from 
2  to  4  weeks.    Relap.<!es  have  not  been  oljservetl. 

The  nature  of  this  disease  has  never  lioen  fully  explained.  Escherieh 
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called  his  cases  tetany,  in  spite  of  the  absence  of  the  characteristic 
overexcitability,  but  Pfaundler,  who  recently  made  an  exhaustive 
stttdy  of  a  new  cue,  rejeeta  Eacherich'a  view  for  this  very  reason. 
In  two  of  the  caaes  reported  in  the  literature  (Kiihn,  Gomei)  the 

presence  of  latent  symptoms  of  tetany  is  rxpressly  mentioned. 

Organic  diseases  of  the  brain,  while  they  may  |>ro<hire  similar 
pictures,  and  hysteria  can  be  readily  excluded  by  the  gt'neral  habit 
of  the  patient  and  the  fairly  typical  course,  terminating  in  permanent 
recovery;  but  the  distinction  from  genuine  traumatic  or  rheumatic 
tetanus"  is  exceedingly  <iifTicult  at  least  during  the  bepnning  of  the 
disea.sc.  Hence  any  wound  in  a  child  must  \yc  carefully  senrched  for 
the  Nirolfiicr  hacillu.s.  A  negative  finding  is  of  coursr  aiiiliiguous. 
The  absence  of  fever,  whicn  is  present  as  a  rule,  in  pseudotetanus  does 
not  exclude  infectious  tetanus.  In  his  case  Pfaundler  was  unable  to 
find  the  Nicolaier  bacillus,  nor  could  he  demonstrate  tetanus  toxin 
nor  tetanus  antitoxin.  Nevertheless  he  considers  pseudotetanus  an 
infectious  iliscasc  dosrly  related  in  its  ctiolopy  to  traumatic  tetanuf. 

Tlic  treatment  coiisiHts  in  eontrolliii^  tin-  ioii\ id^ions  and  the 
pain  with  ciiloral  an(i  bromides  or  if  necessary,  injections  of  morphine. 
The  child  must  be  well  nourished,  which,  owing  to  the  trismus  is  qiute 
<Ufficuh.  If  necessary,  the  stomach  tube  must  be  employed. 

(6)  LARYNGOSPASII* 

The  second  form  of  convulsions  which  at  the  pre.^ent  day  b  ac- 
knowledged as  belonging  to  the  ppasmophile  diathesis  is  laryngospasm 
(spasmus  (jlotliffis^.  It  is-  trur  that  this  is  only  n  symptom —-like  the 
carpopedal  cramp  in  K  iaiiy  but  it  is  almost  always  as-sociated  with 
the  plienomenon  of  spasmophilia,  and  the  cases  which  form  an  excep- 
tion to  this  rule  run  a  somewhat  different  course  and  have  a  special 
interpretation.  They  will  be  referred  to  later. 

Symptomatology. — Ivaryngospasm  in  its  milder  grades  manifests 
itself  iin  ii  ly  by  a  .siritlent,  protracted,  crowing  inspiration.  In  severe 
cases,  however,  the  spasmotUc  closure  of  the  glottis  is  so  complete  that 
sytiiptoms  of  asphyxia— anxious  expression  of  countenance,  cyanosis, 
short,  clonic  contractions  in  the  facial  muscles  and  those  of  the  upper 
extrcnuty,  or  even,  unless  the  spasm  is  overcome  from  time  to  time, 
by  a  foirililc  itis] liration.  eovere  general  convulsions  n)ay  result,  Death 
may  occur  .suddialy  in  a  severe  attack  of  this  kind,  or  the  condition, 
after  becoming  quite  alarming,  passes  off  with  a  few  longdrawn  inspira- 
tions, and  the  breathing  gradually  becomes  normal  again. 

•  It,  'itcrntiirp  i>M>  term  l»r>-t)gi»mu«  U  much  Uf*<l  fr>r  'h'v  .t^p^-ori  W>  arrnH  ih'f  unH  f»*trip<  lhi>  terra 
Uu'yrijti  J-  -ir.iiniii-  ic  llip  i>reurr»nc»  ol  BU<l|t>U"  tit<-;ii  lnm.'  "Imu  i-irur-  m  ■i.irn  M.une  u.faii(» — ctm- 
genital  laryiijc"!  simlor— wludj  both  (roin  ltu>  eliolustc  and  frtmi  Ihc  rliniral  rtamlpoint  it  quite  a  liifrvrrnt 
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"Whereas  in  a  typical  laryngospasni,  be  it  mild  or  severe  in  degree, 
there  is  an  unmistakable  effort  at  inspiration,  there  arc  cases  in  which 
the  spasm  of  the  closers  oF  the  glottis  extends  to  the  diaphragm  and 
the  remaining  muscles  of  inspiration.  In  this  way  the  eUnieal  picture 
which  Kassowitz  first  described  as  "expiratory  apnoea"  is  produced. 
Attacks  of  this  nature  place  the  infant's  liff  in  the  greatest  jeopar  ly. 
In  favorable  cases  they  end  like  laryugospasin  with  a  crowing  inspira- 
tion; or,  if  the  spasm  of  the  glottis  has  already  relaxed,  the  attack 
passes  off  without  any  sound,  and  respiration  is  gradually  restored. 

According  to  my  experieno  tliis  expiratory  aptuia  is  the  most 
frrqupnt  cau<v  nf  tho  rasef  of  sudden  di'ath  ocrtirriim;  in  ajijinrently 
healthy  childrrn,  in  which  the  autopsy  fails  to  give  suflicieiii  explanation. 

The  frequency  of  laryngospasniodic  attacks  is  subject  to  the 
greatest  variation.  In  one  case  the  attacks  may  occur  singly,  while  in 
others  they  may  follow  each  other  in  rapid  succession.  Waking  from 
sleep,  weeping,  crying,  choking,  anything  in  fact  that  interferes  with 
the  norma!  prepress  of  respiration,  anrl.  finally,  overfilling  of  tlii'  stonuuh 
by  a  copious  meal,  favor  the  occurrence  both  of  laryngospasm  and  of 
expiratory  apncca. 

The  duration  of  the  disease  is  from  a  few  days  to  many  weeks  or 
months. 

The  prognosis,  aside  from  the  possibility  of  death  during  the  a^ 

tar-k,  is  absolute  ly  favorable. 

Relations  to  Spasmophilia. — When  the  relations  existing  be- 
tween laryngospasm  and  the  spasmophile  diathesis  were  first  discovered 
by  Loos  and  Escherich,  the  former  set  up  the  following  axiom:  "No 
laryngospasm  without  symptoms  of  tetany."  In  this  form  the  dictum 
of  Loos  was  vigorou.sly  attacked  by  the  opponents  of  the  theory,  and 
it  cannot  he  denied  that  it  contains  a  rrrtain  mrasure  of  exaggeration; 
but  in  the  great  majority  of  cases,  the  number  of  which  increases  tlu; 
more  often  and  the  more  carefully  examinations  are  made,  spasm  of 
the  glottis  is  associated  with  the  above-mentioned  latent  symptoms  of 
the  spasmopWle  condition. 

This  leaves  a  small  remainder  of  jiaticnts  in  whom  tht  sf  symptoms 
cannot  be  demonstrated  in  spite  of  the  most  careful  sear*  li.  Hut  these 
caries  differ  fundamentally  by  the  character  of  their  eiiuiiul  course 
from  ordinary  spasm  of  the  glottis.  Some  of  them  belong  to  the  organic 
diseases  of  the  brain  and  exhibit,  in  addition  to  the  laryngospasm, 
other  bulbar  and  pseudobulbar  symptoms  (disturbances  of  degluti- 
tion ami  of  the  movements  of  tin  ton^Mie.  eonstant  protrusion  of  the 
tongue,  and  almost  regularly  prufijuml  iiiioi  v);  in  other  cases  the 
lar>'ng08pastic  attacks  emling  in  apna^a  and  convulsions  are  reiilaeed, 
in  the  course  of  the  subsequent  months  or  years  by  typical  epileptic 
attacks;  while  a  very  large  proportion  of  the  cases  which  we  have  had 
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Ml  apportunity  to  study  rested  on  a  foundation  of  hereditary  ayphilis. 
This  fact,  and  the  association  of  well-markod,  Imt  non-progreaslve 
idiocy,  show  that  the  cpiU'psy  nnist  ho  rrgarH»'(l  symptomatic. 

It  is  worth  while  to  observe  ilmt  even  in  rare  ea.s<'s  of  nieniiiaius 
there  is  also  a  respiratory  disturbance  similar  to  laryngospasni,  a  fact 
which  b  explained  by  the  existence  of  cortical  centres  for  co-ordinated 
movements  of  the  larynx. 

The  cases  of  "holding  the  breath"'  without  genuine  .spasm  of  the 
glottis,  whteh  occur  after  tht>  ape  of  infancy  (so-called  paroxysms  of 
rage)  never  present  a  single  syuiptoni  of  spasmophilia,  but  do  exhibit 
the  signs  of  a  neuropathic  taint  (see  page  Mi). 

The  third  variety  of  convulsions  associated  etioloipcally  with  the 
spasmophile  diathesis  b: — 

(C)   KrL.\MP.SIA  I.XfA.NTLM 

The  clinical  picture  of  this  condition  so  closely  resembles  that 
of  epilepsy  that  until  very  recently  (F^r^)  eclampsia  was  regarded 
merely  as  a  form  of  epilepsy  characterised  by  the  age  of  the  patient 

and  a  favorable  (  liniral  cnurBe.  The  attacks  consist  of  a  primary 
tonic,  and  secondary  clonic  stajje.  A  kind  of  aiirn  i«  aho  frequently 
observed.  The  children  iHctmi"  restless,  dixtrtitt.  iiiaU<'nlive,  and 
anxious.  This  stage  lasts  ai  most  but  a  few  minutes,  usually  only  a 
few  seconds,  and  b  followed  by  sudden  pallor  of  the  face,  loss  of  con- 
seiousness,  and  a  tonic  convulsion  of  the  muscles  of  the  eye,  the  face 
and  the  extremities.  After  a  few  seconds  thcpr  .in  roplaced  by  clonic 
confructiiinf ,  at  fir^t  violent.  8hakin<i  x\\v  entire  hoiiy  at  rarh  jmroxysm 
as  though  H  powerful  electric  current  were  passed  through  it,  to  use 
Soltmauu's  coujparisou,  with  irregular  staccato,  often  audible  breath- 
ing, approaching  a  cry,  considerable  cyanosb  and  profuse  sweat.  Grad- 
ually the  convulsion  subsides,  and  after  one  or  a  few  minutes  the  attack 
terminates  in  a  general  relaxation  and  return  to  consciousness.  If  the 
attack  lasts  lonprr  than  five  niinuto,«;  at  thr  most,  the  functional  char- 
acter of  the  convuLsiuiis  must  be  called  in  (juestion. 

The  similarity  to  epik  psy  b  Increased  by  the  fact  thai  in  many 
attacks  the  irritative  phenomena  are  quite  overshadowed  by  the  loss 
of  consciousness,  and  a  clinical  picture  is  produced  which  may  quite 
readily  be  coniprirefl  tn  the  petit  mal  of  epileptics. 

The  duration  of  tlie  inili\idual  atiai  k  as  a  nile  i\uy>  not  exeecfl  a 
few  minutes,  at  tiie  expiration  of  which  time  tht  cliihl  again  appears 
normal  or  at  most  somewhat  peevbh;  the  postepileptic  stage  of  somno- 
lence, which  is  so  frequent  after  epilepsy,  is  absent. 

In  severe  eases,  however,  the  attacks  may  be  massed  and  occur 
at  short  interva!;;,  so  thnt  we  arc  justified  in  «|*eaking  <>i  a  .^tatu.^  eclainp- 
ticus  analogous  to  the  status  epilepttous.    The  number  of  attacks  that 
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may  possibly  occur  in  children  the  subject.s  of  eclampsia  varies  within 
very  wide  liniitp.  While  one  patient  may  not  have  more  than  one  or  a 
few  altogether,  another  child  may  go  through  ten  or  twenty  or  even 
more  attacks  in  the  course  of  a  single  Jay,  and  may  never  suffer  from 
them  again,  or  may  be  free  for  a  long  time;  a  third  may  have  attacks 
at  varying  intervals  Tor  days  or  weeks.  The  clinical  eourse  depends 
partly  on  the  severity  of  the  disease  and  i>artly  on  the  treatment,  which 
will  be  dij?cussed  later.  Death  during  an  eclamptir  attack  is  a  rom- 
paralively  rare  event;  at  least  there  is  no  doubt  that  laryngospa.sni 
and  expiratory  apncea  are  much  more  dangerous  in  this  respect.  The 
usual  termination  of  tlieee  attaclcs  is  in  complete  recovery  without 
any  permanent  damage. 

To  whul  iwd-nt  ihc  mental  (psychic)  iinpairmont  which  is  some- 
times observed  in  cliildren  who  have  ^iifTered  frt)iii  erliuupsiii  ixi  some 
previous  time  is  related  to  the  eclamptic  attacks,  is  a  dilhcult  (question 
to  decide.  What  we  have  to  say  on  this  point  will  be  found  in  the 
chapter  on  Epilepsy  (see  page  326). 

Eclampna  infantum  can  be  differentiated  from  other  functional  or 
orgfinic  eonvulsionn  in  early  cliildhood  by  examining  the  |)utienl  during 
tlie  interviils  of  freedom,  with  due  consideration  of  the  character  and 
duration  of  the  attacks  themselves.  Whereas  an  eclamptic  child  pre- 
sents only  the  symptoms  of  the  spasmophile  diathesis  during  the 
intervals  between  the  attaclEs,  menin^tic,  encephaliHc  or  toxic  symp> 
toms  are  found  in  other  conditions.  Fever  never  occurs  in  uncom- 
plicated eclampsia  and  is  always  indicative  of  the  associated  infection 
which  may  possibly  be  the  primary  cause  of  the  convulsions.  ^See  also 
the  chapter  on  serous  meningitis,  page  413). 

Late  Forms.— In  the  great  majority  of  children  eclampsia  dis* 
appears  at  the  end  of  the  earliest  infancy,  and  the  children  remain 
free  for  a  time  from  manifestations  of  the  fi)asmophile  diathesis,  the 
latent  symptoms  of  which,  however,  may  be  denionstraijle  years  later 
and  possibly  until  adult  age.  A  small  minority  go  through  attacks 
of  convulsions  usually  isolated,  but  in  every  respect  resembling  epi> 
lepey,  during  the  third,  fourth,  or  even  the  seventh  and  eighth  year 
of  life. 

W^e  have  not  a  doubt  that  the  attacks  are  rarely  recognized  as 
"late  eclampsia'  and  differentiated  from  epilepsy;  such  a  diagnosis  is 
possible  only  by  searching  for  spasmophile  symptoms  and  taking  into 
account  all  other  accessory  circumstances.  Since  the  prognosis  of  late 
eclampsia  is  favorable,  in  contrast  to  the  unfavorable  prognoMs  of 
epilepsy,  the  differentiation  of  the  two  conditions  is  of  the  greatest 
Importance.  These  point?  and  the  question  of  the  transition  between 
eclampsia  and  epilepsy  will  therefore  be  referred  to  again  in  the  chap- 
ter on  Epilepsy. 
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THE  SPASliOPHILB  DIATHESIS  AS  A  CUNICAL  ENTnY 

Tlu'  tliii'<>  above-described  clinical  pictures,  tetany,  laryngospasm, 
ami  t  <  l;iiii])>i;i,  are  quite  (liffereiit  in  their  nianifestations,  antl  the  only 
thinj;  that  tluy  have  in  common  is  the  soil  on  which  tbr-y  prow— the 
spasuiophile  <liathesis.  Aaothcr  reason,  however,  for  including  them 
in  the  same  group,  is  that  they  frequently  occur  either  in  comlniiatton 
or  in  alternation  in  the  same  Individual,  and  possess  a  number  of  com- 
nmn  clinical  characteristicij  in  respect  to  the  etiology,  the  a|;e  at  which 
they  occur,  the  peculiar  tyjx'  of  children  subjpct  to  tho  diseases,  etc. 

Hrfiin'  taking  up  tlu-se  factors  in  .Irtail.  it  fchtnild  \n'  emphasized 
thut  in  many  children  the  spasmophile  diathesis  can  Ix.*  demonstrated 
by  repeated  careful  examination,  even  though  they  have  never  pre- 
sented symptoms  of  any  of  the  above-mentioned  disesscs.  The  theory 
first  adopted  by  Thiemich  that  the  presence  of  galvanic  overexcita- 
bility  is  sufTi(  i(  nt  to  chnracterize  a  child  as  pathologic  ha.<  not  yet 
fouml  general  acceptance.  On  the  other  hand,  the  olxsi  rvation;;  which 
we  have  made  at  the  Breslau  Kinderkliulk  during  a  number  of  years, 
have  tended  to  strengthen  our  opinion  more  and  more,  and  in  recent 
times  Finkebtein  and  H.  Neumann  have  adopted  the  same  view.  The 
explanation  which  follows  accordingly  applies  to  the  spasmophile 
diathesis  in  (ircnpra).  whether  it  manifests  itself  in  one  form  or  another, 
or  remains  permanently  latent. 

Galvanic  overexeitability,  and  along  with  it  the  remaimng  symp- 
toms of  latency,  is  so  variabte  and  so  much  affected  by  the  nutrition 
that  a  high  degree  of  excitability  may  be  present  one  day  and  vanish 
the  next,  to  be  replaced  by  normal  conditions.  On  the  other  hand, 
unless  it  is  influenced  by  treatment,  the  spasmophile  diathesis  may 
persist  for  many  months  with  only  moderate  changes  in  its  intensity. 
These  two  facts  liave  a  very  great  theoretical  interest,  inasmuch  as  they 
demonstrate  that  we  are  dealing  with  a  functions]  condition  which  is 
not  dependent  upon  the  relative  degree  of  development  of  the  peripheral 
and  central  nervous  system.  Rn«l  thnrofore  not  to  be  regarded  as  a 
pha^t  of  development  in  the  sense  in  which  that  term  is  used  by  Solt- 
mann  (see  page  287). 

In  accordance  with  the  above,  the  pathologic  findings  that  have 
been  described  by  various  authors  in  tetany  and  eclampsia  cannot  be 
regarded  as  the  material  counterpart  of  the  functional  disturbance, 
but  ru K  ly  as  secondary  and  accidental  changes. 

Tlif  observation  which,  both  from  the  practical,  and  as  we  shall 
see  later,  from  the  functional  standpoint,  is  most  important  for  the 
explanation  of  the  pathogenesis  of  the  spasmophile  diathesis,  is  the  fact 
that  it  is  influenced  by  flic  food.  The  rarity  of  eclampsia  or  larj'ngo- 
spasm  in  breast-fed  children,  and  the  fact  that  both  conditions  can  be 
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cured  l)y  freding  the  children  on  luca^^t  milk-havf  Innp  been  known  to 
good  olxservers.  The  exact  pruof,  however,  that  not  only  the  clinical 
mftnifestations  but  the  primary  (galvanic)  overexcitalnUty  is  cloedy 
dependent  on  the  food,  we  owe  to  two  aeries  of  investigations  by  Gregor, 

who  discovered  two  fundamental  factors:  first,  that  the  withdrawal 
of  food,  providing  sufficient  water  is  ndrninistcrc^l  'tea  dirt),  rauses  thp 
disapi«'uranct'  of  the  most  extreme  degree  of  overext  itahilily  in  from 
twenty-four  to  forty-eight  hours;  and  second,  that  if  the  child  is  after- 
wards fed  on  breast-milk,  the  normal  condition  continues  permanently, 
whereas  artificial  feiding  is  followed  by  a  renewed  increase  in  the  gal- 
vanir  irritability  With  thi?  observation  as  a  ba^is  a  number  of  authors 
proceeded  to  study  the  infiuence  of  the  individual  ingredients  of  arti- 
ficial food. 

Investigations  along  this  line,  which  are  by  no  means  completed, 
wlule  they  have  resulted  in  the  postulation  of  certain  definite  laws, 
have  also  demonstrated  the  extremely  com]dex  nature  of  the  problem. 
It  appears  that  the  influence  of  di(  t  is  by  no  meann  a  simple,  direct  in- 
fluence, but  is  exertfil  in  some  as  yet  unexplained  way  through  metab- 
olism or  the  functions  of  individual  organs.  This  is  provtil  by  the  fact 
that  the  same  change  of  food  in  children  does  not  always  produce 
the  same  result,  and  produces  but  little  effect,  or  fails  altogether,  in 
some  cases. 

It  may  be  said  to  be  flrfinitoly  proved  that  in  many  eaf^es  of  H|)as- 
mophilia  there  has  been  more  or  less  severe  overfeeding  with  cow's 
milk,  and  the  correction  of  this  mistake  alone  suffices  to  bring  on  a 
gradual  restoration  to  normal  conditions.  In  others  the  same  result 
is  accomplish)  d  only  by  the  complete  withdrawal  of  (ow  s  milk.  In 
fueh  cases  tli(>  child  may,  if  no  breast-milk  is  available,  l>e  fed  exclusively 
with  oatmeal  porridge  or  «  sweetened  decoction  of  Hour,  and  on  such 
a  diet  the  exaggerated  galvanic  irritability  gradually  returns  to  the 
normal.  But  the  effect  is  only  temporary,  and  if  the  farinaceous  diet 
is  kept  up  longer  than  from  one  to  two  weeks  at  most,  the  overexcita- 
bility  n)ay  return  or  the  child  may  even  exhibit  very  extensive  nutri- 
tional disturbances  which  are  difficult  to  correct  (effects  of  artificial 
ficdingi.  The  fnts  are  comparatively  less  harmful;  while  in  regard  to 
the  various  kinds  of  sugar  the  question  sidl  reniains  undecided. 

Another  peculiarity  that  is  frequently  encountered  in  children 
with  the  spasmophile  diathesis  is  radiitu.  If  we  adopt  the  theory  which 
Kassowitz's  school  quite  properly  hold  with  regard  to  this  disease,  we 
shall  find  rachitic  syn>f»tnfnf!  in  the  great  majority  nf  =pa«mophiln  chil- 
dren even  though  the  syniptouKs  may  be  rpiite  iacon^Jiic■uuus-  Kusso- 
wit«  accordingly  regarded  the  cUnical  manifestations  of  spasmophilia 
as  nothing  more  than  the  "nervous  disturbances  of  rachitic  children," 
and  his  example  has  been  followed  by  others,  for  example,  Eeeherich, 
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who  speaks  of  "tetany  of  rachitic  children."  With  regatd  to  the 

pathogenesis,  Kassowitz  assumes  that  the  rachitic  hyperemia  of  the 
flat  cranial  bonrs  prfMhur"  a  mllatoral  hypcra-inia  or  circulatory  dis- 
turbance in  the  eurt  bral  cortt  x,  w  hirh  in  turn  is  the  basis  of  the  clinical 
phenomena.  Aside  from  the  weakness  of  his  position,  it  oiust  be  said 
that  the  theory  is  directly  contradicted  by  the  facts;  for,  on  the  one 
hand,  we  often  see  children  who  are  quite  free  from  rachitis  and  yet 
suffer  from  severe  inanifistations  of  the  spa^^mophile  diathesis;  and 
on  the  other  hand,  these  phenomena  are  often  permanently  absent  in 
many  children  with  severe  rachitis,  especially  of  the  skull.  In  fact, 
such  a  parallelism  between  cranial  rachitis  and  tiic  spu«>uiophile  pheno- 
mena, which  logically  follows  from  Kassowits's  theory,  certainly  does 
not  exist.  Thv  fre«iiKiit  coincidence  of  the  two  dbturliances,  which 
cannot  be  denied,  is  probably  explicable  on  the  ground  that  the  two  are 
coordinate  conditions  which  develop  on  the  soil  of  the  same  chronic 
metabolic  anomalies,  and  which  have  many  points  in  common. 

The  question  as  to  the  action  of  phosphorus  will  be  discussed  later. 

Kassowits's  theory  appeared  to  receive  strong  confirmation  from 
the  p(  (  uliar  relationship  existing  between  the  fre({ueney  of  tetany  and 
tli<'  (lifTerent  secisons  of  the  year.  Just  as  von  Jackseh,  Frankl-Hoch- 
wart  and  other*,  found  in  the  rase  of  manifest  tetany  of  achdtfs,  so  also 
Loos,  Escherich,  Ganglmlner  anil  others,  fountl  that  manifest  tetany 
and  larynogspasm  in  children  increase  during  the  beginning  of  winter 
and  gradually  reach  their  highest  point  in  February  or  lilarch;  after 
which  the  cases  diminish  in  frequency,  until  during  nudsummer  the 
incidence  becomes  zero.  To  illustrate,  we  quote  Escherich's  statistical 
table  of  240  cases: 

Month  I   II  III  IV  V  VI  VII  VIII  IX  X  XI  XII 

Number  of  cases.. 29  61   59    45  10   7      0      1     4    2  21  16 

Kassowitz  pointed  out  the  similar  relation  to  the  time  of  year 
existing  between  the  incidence  of  tetany  and  that  of  the  rachitic  affec- 
tions, and  concluded  that  there  nmst  lie  an  intimate  connection  be- 
tween the  two  diseases.  When,  however,  Loos,  Cim^hofiHT,  Ca.-it^cl, 
Fischl  and  others  lat^r  invectisated  this  relation,  it  was  found  that, 
although  both  diseu.s(.s  iiu  rease  in  frequency  during  the  last  months  of 
winter  and  the  early  spring  months,  there  is  no  accurate  correspondence 
in  that  respect.  In  general  the  cases  of  tetany  are  most  frequent  in 
February  or  March,  while  the  rachitic  affections  do  not  attain  their 
maximum  until  April  or  May.  But  lMs  romparatively  slight  devia- 
tion is  by  no  means  such  a  serious  objection  to  Isar-sowitz'p  reasoning 
as  the  fact  that  all  these  statistics  in  regard  to  the  frequency  of  rachitis 
have  been  declared  worthless.   I  myself  agree  with  the  latter  ^ew. 
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althnuf!;h  I  shall  not  stop  to  give  my  reasons,  and  have  therefore  omitted 
a  I  let  ailed  reference  to  the  literature.  No  anv  will  think  nf  romparing 
the  tetany  of  adultjj  to  rachitis,  although  siaiibiit  .s  may  prove  that  in 
both  conditions  the  incidence  is  greatest  during  the  spring. 

The  fact  under  conaideration  itself  we  believe,  on  the  strength  of 
years  of  observation,  to  be  so  well  established  that  we  do  not  feel  even 
tempted  to  ofTrr  statisiirs  of  ox\r  own. 

In  rxamininf;  ihi'  response  to  galvanic  initation  in  ^(■v(•ral  hundred 
chiliireii  we  tound  that  not  only  the  clinical  luauifL.siation  (^tetany, 
laryngospasnt,  eclampsia),  but  a  completely  latent  spasmophile  diathesis 
also  was  denumstrable  much  more  frequently  during  the  late  winter 
and  spring  months  than  in  the  summer  and  fall  The  same  observation 
was  made  recently  by  Finkelstein  in  a  nnmhcr  of  hospital  cases  which 
he  examined  very  thoroughly.  The  rtason  fur  this  relation  between 
the  incidence  of  these  diseases  and  the  lime  of  year  is  not  clear. 

It  appears  from  the  literature  on  the  subject  that  the  frequency 
of  tetany,  as  well  a^  that  of  laryngospasm,  varies  greatly  in  different 
countries  and  cities.  While  in  some  localities  the  cases  are  so  frequent 
at  certain  times  of  the  year,  as  to  be  alxsolutoly  "epidemic,"  (hey 
are  said  to  be  rare  at  all  times  of  the  year  in  others.  Whether  these 
Statements  correspond  to  the  facts,  or  are  merely  due  to  errors  on  the 
part  of  the  various  officials,  is  beyond  our  ken;  but  for  the  present  we 
feel  at  liberty  to  entertain  considerable  doubt. 

Most  authors  stato  that  spasmophile  diseases  are  much  more  fre- 
quent in  the  poorer  layers  of  society,  and  this  observation  has  in  fact 
been  utilized  as  the  basis  of  far-fetched  conclusions  in  nj^anl  to  the 
pathogenesis  (respiratory  diseases,  Kassowiti).  Peisonally,  I  liave 
so  often  liad  occasion  to  observe  the  manifestations  of  the  sfMismophile 
diathesis  In  children  living  under  favorable  conditions  as  rcfrards  resi- 
dence and  care,  (liaf  I  am  inrlined  to  tloiiht  these  statements,  ami  by  no 
means  regard  the  tetanoid  di.^eases  a-  (  haratU'ristic  of  the  proletariat. 

Spasmophilia  possesses  in  a  high  degree  the  characteristics  of 
heredity.  Direct  inheritance  and  a  family  tendency  to  the  disease 
are  extremely  characteristic.  Of  this  fact,  which  was  known  to  Selig» 
miiller,  Pott,  and  others,  I  have  become  more  and  more  convinced  as 
my  experience  has  increased,  and  I  believe  it  is  one  of  the  most  impor- 
tant and  best  established  data  that  we  have  in  regartl  to  the  disease. 
F^om  the  clinical  material  of  the  Brcslau  Kindcrkilnik  I  now  have  more 
than  a  dosen  observations  relating  to  families  in  whom  the  mother 
had  larMif^o^pa.sin  or  eclampsia  in  her  childhood  and  still  shows  a  well- 
marked  faeiiil  jihenomenon  as  a  residuary  Infr  nt  syniptoiis;  while  sev- 
eral of  her  ehildreii  |>reseiite(|  this  or  that  maiiifestation  of  tin-  same 
disease  in  their  early  childhood  and  on  careful  examination  are  found 
to  have  latent  symptoms.  There  is  no  doubt  that  one  or  several  in  a 
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series  of  clilldren  may  osrapc  altogether,  just  as  wr  occasinnrillv  en- 
counter in  a  family  of  children  preclisposcd  to  oln-sity  nr  ral ;ir  i  Iml  dis- 
cases  one  member  that  is  lean  or  exhibits  no  abnorniuliues  whatever; 
on  the  other  hand,  it  is  much  more  common  to  find  that  three  or  four 
children  of  the  same  parents  (poesibly  because  of  the  influence  of  ana- 
logous alimentary  diseases)  ilt  vclop  convulsions  or  laryngospasm  one 
after  thr  nthrr  in  the  second  or  third  year  of  life,  and  eventually  suo- 
cunil)  to  these  diseases. 

I  WHS  once  consulted  by  a  woman  who  was  expecting  her  seventh 
child,  after  lodng  the  other  six  from  convulsions.  On  questioning  the 
woman,  who  was  quite  intelligent,  I  learned  that  all  these  children  had 
been  normal  at  birth,  and  had  continued  to  develop  normally  until 
the  time  of  drntition.  when  they  dird  of  opilrptie  convulsions  without 
the  presence  of  any  febrile  infectious  diseases  or  any  severe  gastro- 
enteric symptoms.  It  is,  fortunately,  rare  to  find  so  many  cases  of  the 
severest  forms  in  the  same  family;  but  a  tendency  to  the  milder  forms, 
and  those  which  remain  permanently  latent  and  art  discovered  only 
by  repeated  careful  examination,  ran  he  demonstratt  d  in  nmny  families. 

It  should  be  added  that  in  a  few  cases  we  found  that  the  disease 
was  inherited  from  the  father's  side. 

The  fact  that  the  mothers  of  eelampUe  children  qidtc  often  present 
the  facial  phenomenon  attracted  the  attention  of  Kassowits  when  he 
went  over  the  polyclinic  material,  and  he  utilised  this  fact  in  supporting 
his  theory  of  the  roppiratnry  etinln^'  on  the  prounr!  that  the  vitiated 
air  in  the  bousef?  (if  tlir  poor  act,s  injuriously  both  on  thv  mother  and  on 
the  child.  But  the  fact  that  the  same  tiling  is  observed  uiider  the  best 
hygienic  conditions,  and  among  mothers  who  work  in  the  open  air, 
refutes  this  assumption. 

Whether  spasmophile  families  are  to  be  regarded  as  neuropathic 
in  the  ordinary  sense  of  the  term,  must  remain  undecided  until  more 
systematic  investigations  are  made.  According  to  my  experience, 
while  there  is  no  lack  of  nervous  or  other  pronouncedly  neurasthcoic 
parents  or  other  relatives  in  these  families,  they  do  not  by  any  means 
constitute  the  majority.  1  therefore  believe  I  am  justified  in  stating 
that  spasmophilia  is  an  independent  disea.se  and  not  merely  a  symptom 
of  a  general  neuropathic  diathesis.  Epilepsy  in  tlu'  parents  or  brothers 
and  sisters  of  eclamptic  patients  is  absolutely  exceptional. 

The  age  at  which  eclampsia  and  laryngospasm  begin  is  from  about 
the  fourth  month  of  life  to  the  end  of  the  second  year;  in  the  case  of 
tetany,  to  the  end  of  the  third  year.  The  greatest  frequency  is  observed 
in  the  .scrond  and  third  semesters  of  the  infant's  life.  This  applies  both 
to  the  occurrence  of  the  first  manifest  j^ln  noniena  and  to  their  disap- 
pearance. There  is  no  doubt  whatever  that  both  the  occurrence  and  the 
disappearance  of  the  symptoms  are  dependent  on  the  time  of  the  year 
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M  well  as  on  the  age,  as  has  already  heen  stated.   This  peculiarity  is 

particularly  noticeable  in  relapses,  which  are  not  rare.  The  course  in 
these  ea.ses  is  usually  about  as  follnw?;:  A  child,  say  in  .laiiu.iry,  when 
it  is  nine  uumlhs  old,  develops  eclampsia  and  goes  through  a  number 
of  attacks  during  the  spring  months.  During  the  summer  the  attacks 
cease  and  the  child  loses  its  overexeitabllity.  In  the  following  winter, 
the  beginning  of  the  predisposing  season,  the  spasmophilia  returns,  and 
quite  often  the  cliilil  has  one  nr  two  convulsive  seizures,  nlthoufih  the 
attacks  are  rarely  massed.  In  a  snmll  proportion  ol  children  this  is 
again  repeated  during  the  third,  or  even  the  fourth  winter  and  spring, 
although  the  child  has  by  this  time  attained  an  age  at  which  the  disease 
is  rare  and  primary  attacks  are  quite  exceptional,  or  have  indeed  scarcely 
ever  been  observed.  I  have  not  observed  recurrences  during  the  succeed- 
ing year  in  tetany  and  laryngospasm  as  frequently  as  in  eclampsi.n. 

In  contrast  to  these  cases,  which  belong  almost  exclusively  to  early 
infancy,  we  haiw  those  cases  of  eclampda  and  manifest  tetany,  rarely 
of  laryngospasm,  which  occur  in  the  third  to  the  sixth  or  eighth  year  of 
life  and  do  not  represent  relapst  8.  In  the  case  of  tetany  the  diagnosis 
is  clear  enough;  but  when  eclampsia  develops  in  a  ht  altliy  (  hild  that 
has  never  exhibited  symptnni-j  of  spafmnphilia,  the  rcc(i<:niti(iii  of  the 
disease  may  be  much  more  difficult,  an(i  the  ditTcrciitial  diagnosis, 
especially  of  this  form  of  "late  eclampwa"  from  ej  ih  psy,  may  be  of 
very  great  importance. 

Persistence  of  the  latent  diathesis  for  years  or  even  decades  is 
nitich  nmre  rommon  thnn  recurrrnce  of  one  of  the  above  manifestations 
of  the  disease.  Tlu*  readii'st  inctiiDd  of  clctcmiiniiis:  persistence  of  the 
latent  diathesis  is  by  examining  the  putieni  for  tlie  presence  of  the 
facial  phenomenon,  which,  according  to  Thiemich's  observations  and 
explanations,  even  in  older  children,  must  not  be  regarded  as  a  neuro- 
pathic stigma,  but  as  a  specific  latent  symptom  of  tetany  or  spasmophilia. 

The  obvirms  indication  to  <'onfirni  this  view  by  testing  the  elec- 
trical irritability  in  ohler  children  lia.s  nevt  r  Uwn  salisfieil,  because  no 
one  has  undertaken  the  laborious  task  of  collecting  alsolutely  correct 
normal  values  for  later  childhood. 

ETIOUKIY  AND  I'ATHOT.EXESIS  OF  SPASMi  IPIIII.IA 

It  is  necessary  to  make  as  sharp  a  distinction  as  possible  between 
the  causes  themselves  and  the  conditions  which  favor  the  development 
of  the  diathesis  on  the  one  hand,  and  the  clinical  phenomena  to  which 
the  diathesis  gives  rise  on  the  other. 

Many  authors  seek  the  cause  of  tetany  and  the  overexcitabilily  of 
the  nervous  sy-trm  on  which  it  is  based  in  a  qt-neral  itifeclion,  exactly 
a.s  has  been  done  in  the  case  of  rachitis.  The  arguments  constantly 
presented  are  the  great  frecpiency  of  the  diseases  at  certain  times  of 
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the  year,  anfl  in  rt  rtaiii  localities,  which  practically  amounts  to  nn 
«'pi<lomic;  but  \vp  air  without  any  flrtinitc  proof,  because  the  I'aeis 
adduced  in  support  of  the  argument  are  either  imperfectly  established 
or  CBpable  of  some  other  interpretation.  In  the  absence  of  compli- 
cationa,  the  diaease  runa  an  absolutely  afebrile  course,  so  that  there  b 
nothing  which  could  suggest  the  idea  of  infectious  disease  to  an  un^ 
prejudiced  observer. 

Kassowitz's  theory  of  a  n-spir<it<>rii  injury,  the  weak  points  of  which 
we  have  already  pointed  out,  is  also  baseil  on  the  massing  of  the  cases 
which  is  observed  both  as  to  time  and  place;  nor  is  the  theory  of  a 
status  lymphsticus,  which  was  lirst  promulgated  by  Paltauf  and  by 
Kscherich,  applied  to  tetany  and  the  tetanoid  nianife»tationi<  altogether 
piiiisfMctnry,  for  even  if  we  accept  the  ntatii?;  lymphaticus  as  a  wrll- 
defincd  constitutional  anomaly,  which  is  ojjen  tu  grave  objection,  the 
condition  is  found  only  in  a  certain  proportion  of  spasmophile  children. 
Many  of  them  in  fact  are  quite  lean  and  imperfectly  developed,  in 
sharp  contrast  to  the  pasty,  "lymphatic"  tyiM\ 

The  theory  that  the  ftiiu  tional  anomaly  of  the  nervous  system, 
which  forms  the  hapi«  of  tetany,  is  due  to  a  functional  absence  of  the 
parathyroid  glands  or  epithelial  corpuscles,  rests  entirely  on  theoretical 
eonnderattoa  and  is  devoid  of  pathologic  proof.  With  regard  to  this 
subject,  wUch  has  recently  elicited  a  great  deal  of  discussion,  we  shall 
refer  the  reader  to  the  comprehensive  essays  of  Biedl  and  Chvo8t<'ck, 
rontontinp  oiirsHvos  with  the  statement  that,  while  the  po<!??rbility 
of  producing  in  animals  a  convulsive  state  which  rapidly  ends  in  death 
and  has  been  called  tetany  by  removing  all  four  of  the  epithelial  bodies 
may  be  regarded  as  proven,  it  has  not  been  demonstrated  either  that 
this  "tetany"  is  identteal  with  the  tetany  of  childhood,  nor  have  any 
aniitonrK-a!  changes  in  the  parathyroid  glands  been  observed  in  in- 
fants the  subjects  of  tetany  or  "pnsmophilin. 

My  own  comparative!)'  few  histologic  examinations  of  these  organs 
liave  so  far  given  absolutely  negative  results. 

It  is  certain  from  clinieal  observation  that  the  gtuUity  and  quantity 
of  Ute  food  ni.'iN  bring  on  a  spasmophile  diathesis,  and  also  cause  it  to 
disappear.  This  is  accordingly  a  factor  of  intlisputable  importance, 
but  we  are  far  from  iind«'r«1an«lintr  its  ninrlc  nf  action,  and  for  the  pres- 
ent must  be  contented  to  attribute  spasmophilia  to  some  unknown 
metabolic  disturbance. 

Bxperimental  physiology  has  taught  us  that  thti  irritability  of  a 
peripheral  nerve  can  Ire  influenced  l)y  salt  solutions  capable  of  mo-H- 

fylng  osmosis,  ;ind  this  sugg(\'^ts  the  possibility  that  we  may  b<  ilcaling 
with  a  disturbance  of  salt  milaboh'f"!! .  W  itli  this  in  mind  Czci  ny  insti- 
tuted a  series  of  chennical  examinations  of  brains,  which  was  carried 
out  by  Quest,  an<l  which  showed  a  <)iminution  in  the  calcium  salts  in 
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the  brains  of  tetanic  children.  The  stiuiy  of  the  calcium  salts  was 
suggested  by  Sabbatani's  discovery  that  tlie  irritability  of  thr  cerebral 
cortex  to  the  electric  curreat  increa^>c'i>  a8  the  calcium  content  diminishes. 
If  subsequent  inveBtigAtions  on  a  larger  scale — ^wlueli  in  view  of  the  fact 
that  the  gray  and  the  white  substances  do  not  share  equally  ftnd  con- 
stantly in  the  building  up  of  the  growing  brain  seem  most  desirable  — 
should  show  tl)Ml  Quest's  findings  have  the  importance  of  a  law.  this 
wouhl  ^ivc  us  another  clue  to  the  explanation  of  spasmophilia  and  its 
tiependcnce  on  diet. 

Finkelstein  assumes  that  "the  abnormal  changes  that  take  place 
in  the  bodies  which  are  normally  produced  in  the  cataboDsm  of  the 
food  and  in  a  healthy  child  arc  at  once  rendered  harndcss,  are  the  source 
of  the  symptoms."  It  is-  {troliahlr  that  the  (listiirhancc  has'  notliinp  to 
do  with  casein,  milk-fat,  and  sugar,  since  no  harm  uppears  to  he  dune 
by  adding  these  substances  (casein  in  the  form  of  plasraon  or  nutrose) 
to  a  diet  consisting  of  substances  (breast-milk,  flour,  etc.)  which  tend  to 
diminish  irritability.  Undoubtetlly,  however,  whey  ha^  the  same  effect 
as  cow's  milk  in  increasing  the  irritability,  and  it  may  therefore  be 
inferred  that  it  rnntains  in  solution  a  substance  which  is  in  some  way 
concerned  in  the  production  of  the  anomaly. 

Finkelstein's  contention  that  cow's  milk  is-  almost  invariably 
harmful  is  not  quite  in  accord  with  my  own  experience,  for  I  have  seen 
symptoms  of  spasmophilia  in  breast-fed  children  who  received  either 
nothing  l>uf  breast-milk,  or,  in  adtlition  to  l)rra>t-milk,  nourishment 
entirely  free  from  cow's  milk  (as,  for  example,  rolls  soaked  in  water, 
with  butter  and  sugar,  or  soup  made  with  flour).  However,  cases  of 
this  kind  are  rare  exceptions,  and  we  are  not  inclined  on  their  account 
to  deny  the  importance  of  diet. 

Finkelstein  correctly  pointed  out  that  the  "army  of  children 
afflicted  with  the  spasmophile  diathesis  can  be  divided  into  two  dif- 
ferent types,  which  are  closely  connected  by  intei tnr.liatr  forms."  One 
type  is  seen  in  the  obese,  overfed  child,  in  whom,  tt.s  a  rule,  a  cure  can 
readily  be  effected  by  cutting  down  the  diet;  the  other  finds  its  repre- 
sentative in  the  lean,  the  subjects  of  chronic  gastro-enteric  dbease, 
in  whom  spasmophilia  cannot  be  prevented  by  restricting  the  amount 
of  food  and  is  not  always  rnrnhle. 

This  very  knowk'<lge,  that  the  spasmophile  affections  vary  in  their 
manifestations,  their  degree  of  severity  and  clinical  course,  should  pre- 
vent us  from  neglecting  other  factors  of  etiologic  importance  which  we 
learn  by  clinical  olxervation  and  which  we  are  in  danger  of  overlooking 
becansr  of  the  importance  we  altadi  to  tlh  influence  of  diet. 

One  of  these  factors,  direct  homologous  transmipsion  nf  spasmo- 
philia from  parents  to  children,  has  already  been  mentioned.  The 
significance  of  this  factor  is  beautifully  illustrated  by  the  interesting 
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observation  of  Finkelstein  thai  children  who,  without  any  demon- 
strable alimentary  weakness  or,  at  the  most,  very  slight  symptoms  of 
iadig^tion,  acquire  spasmophilia,  are  bora  of  mothers  who  have  them- 
selves  bad  spasmophUia  in  their  childhood  and  in  some  instances  still 
present  distinct  latent  symptoms. 

Finally,  it  i?  pro})al»lf  that  the  spasmophile  diathesis  may  he 
produced  by  protracted  di.seases  of  the  respiratory  organs  leading  to 
cachexia,  suppurative  processes  and  the  like. 

Having  thus  attempted  to  make  dear  the  predispodng  causes  of 
the  ?j)jiMno{)hile  diathesis  according  to  our  present  knowledge,  let  us 
inquire  how  and  in  what  manner,  in  a  given  case  of  spasmophilia,  the 
individual  rliniral  manifestation?  (tetany,  rrlam|>}?ia,  larynrrospasm, 
expiratory  apna'a;  are  produced.  The  obviotis  answer  i»  by  reflex 
action.  It  will  be  remembered  that  Soltmann  used  the  terms  "spas- 
mophilia" and  "increased  predisposition  to  reflex  irritation"  synooy- 
mously:  but  it  is  difficult  to  make  this  interpretaUon  harmonise  mth 
the  alisnico  of  exaggeration  of  the  tendon.  <utanfou<!,  and  mucous 
membrant'  n  tlcxps,  which  oiifrht  to  he  presriit  rrfjularly  or  at  l(a?-t 
frequently.  Clinical  ol^ervation  .supports  Thifniicli's  theory  thai,  in 
the  case  of  laryngospasm  at  least,  and  probably  also  of  eclampsia,  some 
disturbance  of  the  respiration  and  therefore  of  the  normal  ventilation 
of  the  blood  (oxygenation)  is  the  most  important  etiologic  factor.  An 
attack  may  h<*  brought  on  hy  rrying  from  any  cause,  !iy  the  rrfli  x 
cessation  of  respiration  which  ac<H)mpanie8  depression  of  the  tongue 
to  allow  inspection  of  the  pliarynx,  or  the  introduction  of  a  stomach 
tube,  the  practical  importance  of  which  requires  no  further  elucidation. 
It  is  possible  that  orcrfilling  of  the  stomach  by  a  tcx>  copious  meal, 
which  clinical  observation  would  naturally  in<linr  iis  to  regard  as  a 
cause  of  conviilsinns,  may  art  in  a  similar  maim<  r.  The  (  a.*ps  of  pud- 
den  death  from  arrest  of  the  heart  in  spasmophile  cliiUlun  occur  so 
very  frec|uently  after  a  Copious  meal  that  we  cannot  regard  it  merely 
as  a  coincidence. 

Refiez  irrUation  in  any  part  of  the  body  cannot  l>e  regarded  as  the 
immediate  cause  of  the  convul-if>ns-  Tt  wdiiM  he  altno.-t  su)>rrnnou8 
to  state  in  so  many  words  that  we  do  not  acknowltdge  eruption  of  a 
tooth  as  a  possible  cause  of  the  convulsions,  were  it  not  that  quite  re- 
cently some  authors  (S]>iegelberg  and  Bendix  for  Instance)  have  again 
taken  up  this  fallacy,  which  had  been  successfully  vanquished  by  Fleiach- 
mann,  Kassowitz  and  others. 

Finally,  ferer  must  be  mrntioncd  a**  a  possible  exciting  cause. 
The  signihcance  of  this  factor  is  very  difficult  to  estimate  correctly, 
although  clinical  observation  shows  that  fever  is  frequently  coincident 
with  the  occurrence  of  the  convulsions.  The  time-honored  theory  that 
convulsions  take  the  place  of  chills  in  infante  is  untenable,  for  we  noto 
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that  the  so-called  fever  convulsions  occur  practically  without  exception 
In  ebildren  of  a  spasmophile  diathesis,  and  furthermore  also  in  mild  infec- 
tions, such  as  variceUat  and  in  association  with  slight  febrile  elevations. 

The  diagnosis  and  prognosis  have  bren  sufficiently  discussed  in 
the  preceding,  and  all  that  remains  is  a  short  discussion  of  the 

TKBATKBNT  OF  8FA8HOFHILE  DISEASES 

As  a  rule,  the  aeute  convulsive  paroxysm  requires  no  treatment 
because  it  usually  terminates  before  any  remedy  can  be  applied.  If 
there  hiirh  fpver,  n  tepid  hatli  may  he  useful;  otherwise  baths  of 
every  kind  are  useless  and  only  disturb  the  rest  which  is  so  itnperative. 
A  narcotic  is  indicated  only  when  the  convulsions  arc  protracted  or 
recur  in  great  numbers,  separated  by  short  remissions.  For  this  pur- 
pose, we  recommend  ( hlorat  hydrate,  at  least  0.5  gram  (8  minims) 

of  a  2  per  cent,  solution  at  a  dose,  per  rertuiii,  the  inj<  ction  being 
allowed  to  remain  for  some  time.  The  dru^  always  acts  in  from  live  to 
ten  minutes,  and  the  effect  usually  lasts  from  six  to  eight  hours.  We 
have  had  no  personal  experience  with  inhalations  of  chloroform,  which 
have  been  recommended  by  Henoch  and  others.  When  the  breathing 
threatens  to  stop,  artificial  respiration  must  be  instituted  as  soon  as 
the  mnseles  relax. 

Immediiitely  after  the  attack  is  over,  measures  must  ho  adopted 
to  combat  the  excessive  overexcitability  of  the  nervous  systoiu.  Among 
these  may  be  mentioned:  Evacuation  of  the  bowels  with  a  purgative 
(I  prefer  castor  oil,  two  teaspoonfula  at  a  dose,  to  calomel,  which  is  so 
generally  popular),  and  a  tea  diet;  or,  in  older  infants,  oatmeal  porridge 
without  any  milk,  for  one  of  twn  days*.  On  this  diet  the  spasmophilia 
usually  disappears.  When  this  has  been  accomplished  breast-feeding 
should,  if  possible,  be  instituted  at  once  (at  least  in  younger  infants). 
If  this  is  not  feasible,  a  farinaceous  diet  offers  the  best  protection  against 
a  return  of  the  overexcitability;  but  owing  to  the  danger  of  injurious 
effects  from  farinaceous  feeding  (Czerny)  this  regime  eannot  be  kept 
up  longer  than  about  a  week,  and  must  then  he  ratiliou^ly  rejilaerd  by 
a  miik  diet.  In  a  general  way  it  is  advisable  to  cut  down  ihe  food  to 
a  minimum  for  some  time,  and  rather  to  forego  an  increase  of  weight 
for  several  weelcs  than  run  the  risk  of  a  relapse. 

In  older  infants  the  restricted  diet  may  be  supplemented  by  milks 
and  soups,  and  finely  divided  soft  vegetables. 

While  the  ovf  lexcitability.  after  it  has  once  been  removed  by 
initial  evacuations  of  the  gaslro-enteric  tract,  does  not  as  a  rule  return 
if  the  child  is  fed  on  breast-milk,  there  is  no  form  of  artificial  feeding 
that  will  permanently  guard  the  child  against  overexcitability.  It  is  poe> 
sible,  howevi  r.  to  keep  the  overexdtability  of  the  nervous  system  within 
l)ound8  and  to  prevent  the  oecurrenee  of  further  manifest  symptoms. 
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The  prophylactic  importance  of  this  observation  is  obviouB. 

Id  the  case  of  ill-nourished  children  with  chronic  gsstro-cnteric 
disease  tlu>  dietetic  treatment  of  spasmophilia  presents  considt  iable 
difTicuIty.  In  such  cases,  which  are  fortunatrly  crtmparativoly  rare, 
the  most  important  indication  is  to  improve  the  gtaeral  condition, 
ignoring  the  spasmophilia  altogether.  Such  a  policy  is  quite  justified 
since  in  these  children  spasmophilia  very  rarely  brings  on  any  severe 
accideuta  that  would  threaten  the  infant's  lifr . 

Tn  every  ca<!e  the  mtdin'nal  treat  incut  is  of  vitv  little  importanee 
coni[)arp(l  to  thr  dietetie  tiianagement,  since  the  continuous  adminis- 
tration of  narcotics  is  hardly  justifiable. 

A  few  words  must  be  devoted  to  phosphorus,  which  was  first  recom- 
mended by  Kassowits,  both  for  the  treatment  of  rachitic  bone  changes 
and  for  the  rapid  removal  of  the  "nen'ous  complications"  of  rachitis, 
and  since  his  time  has  been  extensively  used  and  rerommendefl  by 
other  observers.  The  adherents  (Finkelstein,  for  example)  of  phos- 
phorus themselves  acknowledge  that  the  drug  is  effective  only  in  the 
form  of  phosphorus-codliver  oil  which  is  customarily  given.  In  any 
other  form  it  is  useless,  and  it  must  therefore  always  be  prescribed  as 

phof^phonip-cofilivor  oil. 

How  much  of  the  etTect  is  to  l>c  ascribed  to  the  [)h()s[)horus  utnl  liow 
much  to  the  codliver  oil  is  difficult  to  determine.  Finkelstein  found 
that  codliver  oil  alone  exerted  but  a  "questionable  influence,  and  that 
only  in  exceptional  cases."  Personally,  however,  I  am  inclined  to 
think  that  codliver  oil  without  phosphorus  is  more  efficacious  tiian 
Finkelstein  helirves.  With  refrnrd  to  the  cnmhination  nf  raw  milk 
ami  codliver  oil,  recently  reconnncnded  by  Finkelstein,  I  have  not  as  yet 
had  sufficient  experience  to  express  an  opinion,  in  one  severe  case  of 
eclampsia  and  laryngospasm  the  eomlnnation  failed  to  have  any  effect. 

For  the  present  we  believe  that,  aside  from  regulating  the  diet, 
the  best  thing  that  can  be  done  is  to  order  phosphorus-codliver  oilf 
which  also  enjoys  a  good  reputation  among  the  general  public. 

NODDING  SPASM* 
The  most  conspicuous  symptom  of  this  disease  is  a  more  or  less 
continuous  rotating,  nodding  or  shaking  of  the  head.   The  combination 

of  these  innvemrnts  of  the  head  with  nystagmus  which,  wliile  it  is  not 
observed  in  every  sta<;e  of  the  disease,  i«  found  praeliraily  always  if 
the  case  renmins  under  observation  for  any  h'ngth  of  time — as  well 
as  with  a  number  of  other  peculiarities  that  return  again  and  again 
in  patients  of  this  type  and  which  we  shall  describe  later,  wHI  justify 
the  description  of  nodding  spasm  as  a  separate  clinical  jncture.  The 
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differentiation  from  other  diseases  which  resemble  it  superficially,  but 

possess  an  entirely  different  patliogenesis  as  well  as  prognosis,  we  owe 

in  tlic  main  to  the  work  of  Raiulnitz,  to  which  lator  mnt liliutions  hy 
Ausch,  Thomson  and  oth(M-p,  have  added  Init  little.  Raudnitz,  who  made 
a  careful  analysis  of  the  elinical  picture  describes  it  in  the  following 
urords: — 

"The  children  are  at  most  three  years  of  age,  generally  between 

the  sixth  and  twelfth  month  of  life.  At  this  time  the  movements  of  the 
hr^'\,  consisting  of  nodding,  shaking  or  rotation,  make  their  appearance; 
the  excursions  are  quite  liniit(  d,  and  the  vt  lority  is  hardy  equal  to  that 
of  the  pendulum  of  a  clock.  The  trunk  lake^  part  in  the  movements 
only  to  the  extent  of  responding  by  a  slight,  purely  mechanical  move- 
ment to  the  nodding  of  the  head.  Movements  similar  to  those  of  the 
head  do  not  occur  in  the  face  (except  about  the  eyes),  in  the  trunk  or 
in  the  extremities.  An  oblique  position  and  lagging  of  the  head  when 
the  eyes  are  turned  in  certain  directions,  are  observed  in  some  cases. 
At  the  height  of  the  disease  there  is  always  nystagmus,  which  very 
frequently  is  confined  to  or  at  least  more  pronounced  in  one  eye. 
Nystagmus  appears  later  than  the  other  phenomena  and,  m  a  rule, 
disappears  earlier  than  the  convulsive  movement  of  the  liead;  but  there 
are  cases  in  which  nystagmus  is  the  most  prominent  feature,  and  pos- 
sibly also  some  in  which  it  constitutes  the  only  t<ymptom.  Nystagmus 
and  movements  of  the  head  very  frequently  alternate,  the  former 
occurring  during  intentional  or  enforced  rest  of  the  head. 

Peculiar  temporary  positions  of  the  eyes,  adduction,  and  more 
rarely  abduction  of  one  eye,  and  convulsive  movements  of  the  lids  are 
of  frequent  occurrence;  lachryniati(jn  is  rare.  AW  thesn  phenomena, 
which  disappear  during  sleep,  bear  a  distinct  relation  to  tiie  movements 
of  the  eyes,  quite  frequently  to  movements  in  certain  directions  only. 
The  convulsive  movements  and  oblique  position  of  the  head  cease  if, 
in  cases  in  which  the  nystagmic  is  confined  to,  or  most  prominent  in 
one  eye,  the  affected  eye  is  bandaged  or,  in  ca.ses  with  bilateral  nystag- 
mus, if  both  eyes  are  bandaged.  Movements  of  the  head  coming  on 
when  the  eyes  arc  bandaged  are  absolutely  normal.  The  phenomena 
of  nodding  spasms  are  not  attended  by  any  disturbance  of  conscious* 
ness,  nor  are  they  folio  I  l>y  exhaustion.  Other  nerv(Mis  symptoms 
are  absent  in  the  majority  of  fases,  and  the  mental  development  does 
not  ai)pear  to  ho  iniuriously  affected.  The  flisoase  ends  in  complete 
recovery,  but  may  continue  for  two  years,  during  which  time  there  are 
distinct  relapses  or  exacerbations. 

When  we  compare  Raudnlts's  masterly  description  of  the  disease 
and  its  course  with  former  descri|)tion8,  we  note  that  the  chief  progress 
lies  in  the  recognition  of  the  fnet  that  the  movemcids  of  the  head  and 
of  the  eyes  depend  on  the  child's  desire  to  look  in  certain  directions. 
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Raudniti's  obeervations  impressed  him  mth  the  imporUoee  of 

the  otiologic  influence  of  dark  lodgiii]^  and  insufficient  or  one^ded 
illumination  in  the  production  of  the  disease.  In  the  majority  of  these 
cases  he  fntiml  that  the  children  were  fnrcnl.  by  the  position  which 
they  habitually  occupied  and  by  the  insuthcient  illumination — in  order 
to  turn  toward  tbe  window,  or  whatever  other  scanty  source  of  light 
there  was,  or  to  examine  a  plaything  which  they  held  in  their  hands — 
to  turn  the  eyes  constantly  to  one  side,  or  to  rotate  the  eyeballs  upward. 
This,  in  his  opinion,  is  the  manner  in  which  the  motor  disturbance  is 
brnii^ht  about,  and  it  is  aniiloi^ous  to  the  nystagmus  of  niiiicrj^.  In 
support  of  this  theory  liaudnitz  cites  the  oUscrvatiou,  wltich  has  also 
been  made  by  others,  that  the  disease  usually  begins  during  the  dark 
months  of  winter. 

Since  the  disease,  however,  appears  only  in  a  very  small  percentage 
of  all  children  who  are  surrounded  by  the  unfavorable  conflitions  men- 
tioned, we  mu.^t  (il)vimisly  awume  an  individual  predisposilion,  in 
regard  to  the  exact  nature  of  wliich  we  can  at  present  do  no  more  than 
speculate.  In  some  cases  it  is  found  that  the  children  have  been  grad* 
ually  reduced  by  some  chronic  nutritional  disturbance  or  febrile  dis- 
ease. Most  of  these  are  more  or  less  rachitic;  h\\\  it  is  not  possible  to 
demonstrate  any  neuropathic  taint,  nor  docs  thr  condition  appear 
to  lead  to  any  other  nervous  disease.  Raudnitz  offers  the  ingenious 
suggestion  that  certain  dynamic  conditions  in  the  eye  muscles  are  the 
chief  cause.  If  the  muscles  are  naturally  abnormal,  even  such  a  slight 
injury  as  the  lack  of  light  might  be  enough  to  produce  the  nodding 

spasm         ti  •.■-'t  iilmiiu?. 

'I'Im  treatment  of  iiodiiing  spasm  ronsi.sts  in  securing:  better 
illuinuiation  and  in  improving  the  general  conditioQ  of  the  children,  if 
it  is  unfavorable,  by  suitable  feeding.  If  this  can  be  done,  the  prognoaia 
b  always  absolutely  favorable. 

The  only  comlition  that  might  present  diagnostic  difficulties  is 
juvenile  or  congenital  ny?tagniMs  if.  as  occasionally  happens,  it  is  asso- 
ciated with  isolated  moveuicnis  ami  oblique  po.-<ition  of  the  head.  The 
differential  diagnosis  can  usually  be  made  at  once,  since  in  juvenile 
nystagmus  there  is  usually  some  definite  cause  (central  macula, 
cataract,  amblyopia,  and  the  like).  At  any  rate,  the  subsequent  course 
of  the  (iisensc  will  «erve  to  clear  up  any  doubt. 

Similar  trenuirs  or  nodiling  movements  of  the  lieail,  whieh  may 
occur  at  the  beginning  of  some  organic  nervous  disease  such  iu^  tuber- 
culous menin^tis  (Demme),  are  at  no  time  accompanied  by  nystag* 
mus  and,  if  due  attention  is  paid  to  the  concomitant  symptoms,  should 
not  be  difhcidt  to  diagnose.  The  same  is  true  of  multiple,  insular  sclero- 
sis and  Freidreich's  ataxia,  in  which,  besides,  the  patients  are  always 
older. 
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Certain  swajMng  or  rolling  moveiiu'nts  ohsprvcd  in  {>syehically 
abuornial  mid  iiubtcik'  chililieii  sonietiinos  cxliibit  great  similarity  to 
nodding  s[)asni;  but  nystagmuB  is  absent,  and  the  movementa  them- 
selves  are  less  constant  and  not  so  much  confined  to  the  bead.  More- 
over, the  fceble-mitulcdness  reveals  itself  early  by  tho  objective  signs. 
Thc5e  nmvements  will  be  described  at  greater  length  in  the  section  on 
Sterotypias. 

Finally,  it  should  be  briefly  mentioned  that  the  conditions  de- 
scribed as  nodding  epilepsy,  or  beckoning,  saluting  or  salaam  spasms 
must  be  sharply  distinguished  from  nodding  spasm,  to  which  they  also  pre- 
sent some  superficial  resemblance.   These  anomalies  belong  to  epilepsy. 

CHOKBA  MINOR 

The  prominent  symptom  in  the  disease  which  we  designate  chorea 
minor,  infectious  or  Sydonham's  chorea  is  the  choreic  motor  disturb- 
ance. As  recently  analyzed  by  Tdrster,  it  is  compounded  of  peculiar 
reaching  "spontaneous  movements"  and  "choreic  disturbances  of 
coordination."  In  this  way  the  well-known  characteristic  picture  is 
produced. 

The  character  of  the  movements  does  not,  however,  in  itself  suffice 

for  a  diagnosis  of  minor  chorea;  the  choreic  motor  disturbance  is  merely 
a  symptom  which  also  occurs  in  other  organic  functional  and  nervous 

diseaiies. 

Brief  mention  may  be  made  of  simple  chronic  and  progressive 
chnmie  family  (Huntington's)  chorea;  hysterical  chorea;  and  the 
eharie  variabie  des  diginer^s  (Biissau  l  ),  which  develops  in  degenerates; 
electrical  chorea;  posthemiplegic  chorea;  and  similar  more  nr  Ir-^s 
partial  forms  of  chorea.  T!it  v  will  he  referred  to  again  at  greater  kngth 
in  diseasing  the  diflerential  diaguusb. 

Clinical  Picture.— Minor  chorea  is  a  subaeute  disease  of  child- 
hood and  early  youth,  which  ends  in  recovery  after  a  few  weeks  or 
months.  The  choreic  motor  disturbance,  as  a  rule,  affects  all  the  Vol- 
untary musclf*,  although  frequently  it  is  more  prominent  on  one  side 
of  the  body  lhan  on  the  other;  the  disturbance  is  never  contiii(<l  to  a 
singlt  rxtrcnuty;  it  is  never  associated  with  spastic  cerebral  palsies, 
like  postapoplectic  chorea;  on  the  contrary,  the  cases,  without  excep- 
tion, exhibit  a  flaccid,  partial  paralysis  (chorea  mollis  or  paraljrtica). 
During  sleep  the  choreic  movements  cease.  The  disposition  of  pa- 
ttfiits  is  n«tially  affected;  they  are  given  1o  sudden  changes  of  mood, 
are  readily  moved  to  laughter  or  tears;  there  is  an  utter  want  of  con- 
centration and  inability  to  hx  the  attention  or  perform  any  mental 
work;  the  children  are  excitable  and  easily  frightened.  Psychic  Con- 
ditions are  not  rare  in  individuals  who  have  passed  the  age  of  child- 
hood. 
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A  definite  relation  has  ako  been  established  between  chorea  minor, 
rheumatiiiii  and  endocarditis;  this  conneetion  not  observed  in  other 
forms  of  chorea  and  stronglj  suggests  that  chorea  is  to  be  regarded  as 
an  infectious  disease. 

Our  rfason  for  adhering  to  the  general  oustom  of  de?«cril)ing  the 
disease  aniong  the  functional  nervous  diseases  is  that  the  symptoms 
of  bacterial  or  mierobic  infection,  such  as  fever  epidemicity,  etc.,  are 
absent  or  very  insignificant,  so  that  it  is  apparently  at  least  a  pure 
neurosis. 

The  pathologic  findings  in  the  nervous  system  that  have  been 
reported  >o  far,  aside  from  the  cardiac  lesions,  which  must  for  the 
present  be  disregarded,  are  not  of  the  character  or  importance  to  alter 
our  opinion  in  regard  to  the  nature  of  the  disease.  They  are  either  so 
vague  as  to  lack  any  pathologic  dignity,  besides  being  inconstant,  as, 
for  example,  the  so-called  chorea  corpuscles:  or  they  are  merely  the 
repults  of  the  pnin}ili(ating  sc|itir  nr  rndnrar(iitic  diseases,  siirh.  for 
i'.\ainj)l(',  as  tin-  cinholi  in  thi'  small  arteries  of  the  brain,  and  cannot 
tlierefore  be  regarded  as  the  anatomical  counterpart  of  the  clinical 
symptoms  in  uncomplicated  cases. 

In  spite  of  the  absence  of  well-defined  pathologic  changes  in  Syden- 
ham's  chorea,  the  fact  that  the  motor  disturbances  ec^neide  completely 
with  those  which  exist  in  pymptomatir  chorea  permits  us  to  draw  at 
least  a  euutious  conclusion  in  regard  to  the  anatomical  localization 
of  the  unknown  pathologic  changes.  BonhoflFer  was  the  first  to  observe 
the  combination  of  choreic  spontaneous  movements  and  choreic  dis' 
turbance  of  coordination,  which  are  characteristic  of  chorea  minor, 
in  a  ease  of  tumor  of  the  crura  cerebelli.  In  agreement  with  the  older 
.•statements  hy  Cowers  anf!  numerous  later  investigators,  we  may  there- 
fore as'.sume  a  toxic  infectious  lesion  of  the  cerebellum,  not  suthcient  to 
produce  gross  and  anatomical  changes,  as  the  cause  of  chorea  minor. 
According  to  our  present  knowledge  the  localisation  of  the  disease  in 
the  cerebellum  explains  the  choreic  mot<Mr  disturbatn  e:  but  the  pres- 
ence of  psyehie  anomalies,  which  we  are  eompellcd  (o  locate  in  the 
cerebrum,  proves  that  the  pathologic  clmnge.s  (if  i  hnrea  minor,  what- 
ever they  may  be,  are  more  or  less  diffuse  and  involve  the  entire  cen- 
tral nervous  system. 

It  should  be  added  here  that  Heubner  was  also  im preyed  by  the 
peculiar  character  of  the  choreie  rnntor  disturbances  and  was  led  to  say 
that  "the  pathologic  irritation  lo  whiili  these  movements  owe  their 
origin,  cannot  be  referred— or  at  least  exclusively  referred— to  those 
regions  of  the  brain  which  are  generally  called  the  motor  regions,  i.e,, 
the  anterior  central  convolution  and  the  pyramidal  tract." 

Mode  of  Onset. — The  motor  disturbance  in  chorea  usually  begins 
gradually.    Spontaneous  movements  first  make  their  appearance^ 
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and  disttirh  the  chil  Ts  muscles,  either  when  they  are  at  rest  or  dunag  a 
purposive  movement. 

The  child  is  unable  to  sit  still,  wriggles,  makes  faeeti,  drums  un  ihv 
table  with  its  fingers,  picks  at  its  clothes,  shufRes  its  feet,  drops  things 
on  the  floor  and  breaks  them,  etc.  These  involuntary  movements,  as 
well  as  the  movements  which  accompany  every  intentional  movement 
that  require?  the  slightest  exertion,  render  the  patient  ridiculous,  an 
object  of  general  derision.  Quite  frequently  the  children  are  not  only 
teased,  but  punished  for  misbehavior,  until  the  true  state  of  the  case  is 
finally  recognised  by  some  intelligent  parent  or  teacher.  Sometimes 
the  physician  is  the  first  to  n'wo  the  true  explanation. 

The  pathologic  nature  of  the  motor  disturbances,  however,  at  once 
becomes  clear  when  the  disease  is  well  <leveloped.  The  child  h  then 
in  a  condition  of  constant  unrest;  the  play  of  features  is  exceeilingly 
lively  and  variable;  and  the  greatest  variety  of  emotions  sie  expressed 
in  the  most  exaggerated  manner,  in  rapid  sueeession  and  without  any 
reference  to  the  particular  mood  that  the  child  may  be  in  at  the  time. 
The  tongue  and  all  tho  nuisclrs  th.it  tako  part  in  the  art  of  sjicerh  are 
affected  by  tlie  di-slurliaiice,  and  a  characteristic  change  is  olteierved 
in  the  speech.  A  few  syllables  or  words  are  pronounced  properly;  sud- 
denly the  voice  drops  to  a  barely  perceptible  whisper  or  ceases  alto- 
gether while  the  child  is  trying  to  pronounce  several  words,  and  in  its 
vain  attemptij  to  speak  it  indulges  in  a  number  of  more  or  less  droll, 
fantastic  or  even  alarming:  gestures.  When  the  obstacle  has  been  over- 
come, a  few  words  are  again  pronounced  correctly,  or  nearly  correctly, 
and  so  the  comedy  goes  on  until  the  child  bursts  into  tears  and  gives  up 
the  attempt  at  eonversation,  the  futility  of  which  has  a  meet  depressing 
influence. 

The  breathing  is  affected  in  the  same  way,  and  often  becomes 

sighing  and  interrupted, 

The  child  is  unable  to  perform  the  smallest  movcmuuts  with  the 
extfemities,  for  the  motor  impulse  gets  off  the  track  and  reaches  muscles 
which  it  was  never  intended  to  set  in  motion.  Thus,  for  example, 
instead  of  opposing  the  thumb  as  the  child  may  have  intended  to  do, 
it  may  flex  the  hanrl  or  spn'ad  out  the  fingerf.  or  perform  somo  other 
similar  movement  until  suddenly  tlic  desired  movement  is  performed, 
apparently  by  accident.  When,  after  laborious  attempts,  the  child 
has  finally  succeeded  in  assuming  the  desired  poration,  it  is  unable  to 
maintun  it  more  than  a  few  seconds,  and  has  to  liegin  all  over  again. 

At  first  the  child  still  retains  the  power  of  sitting,  walking,  standing, 
etc.;  but  at  the  height  of  the  disease  these  static  functions  arc  impopoj. 
ble  on  account  of  the  instability  of  the  movements.  The  gait  is  uncer- 
tMn,  and  the  child  not  only  stumbles  but  even  falls  down  when  it  attempts 
to  stand  or  take  a  few  sfeps,  unless  it  is  supported.  Even  in  bed  the 
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iTjovfiTipntf  which  afrompany  pvpry  spontanoous  intentional  mufjcular 
aetioii  hccoiiic  so  niarkc't  in  severe  cases  that  tho  patients  fliug  them- 
selves about  on  the  bed  in  a  niaU"  of  wliat  the  French  culi  lolie  inuscu- 
laire,"  and  often  sustain  abrasions  or  even  serious  eontusions,  or  fall 
out  of  bed. 

Objective  examination  in  pronounct  cases  of  chorea  usually 
shows  a  very  marked  dimintition  of  the  muscle  tone  (BonhnfTcrV  Thus, 
during  the  attempt  to  raise  the  child  by  the  shoulders  the  shoulder 
girdle  goes  up  to  the  level  of  the  cars.  In  the  extremities  also  the  un- 
controlled swaying  movements  induced  by  passive  walking  are  quite 
conspicuous.   Normally  there  is  no  diminution  of  gross  motor  strength. 

Paresis,  vvViether  mild  or  severe,  is  quite  rare  in  choreic  patients. 
Before  the  apiuaranee  of  the  rhnrcir  ninvements  iiaresis  may  develop 
gradually  in  the  form  of  monoplegia  or  hemiplegia  and  may  for  a  long 
time  dominate  the  clinical  picture  (limp  chorea  or  chor^  molle);  or 
they  may  develop  in  the  extremity  or  side  of  the  body  which  had  been 
the  seat  of  choreic  movements  and  replace  these  movements;  and  as 
they  disappear  the  (  horea  may  apain  assert  itself  (paralysie  de  la  chor6eV 
There  is  no  sharp  division  between  the  two  forms  Cliindfleiscb).  The 
prognosis  of  paretic  chorea  is  always  favorable. 

The  development  of  the  diseaae  Is  generally  subacute,  occupjring 
from  one  to  several  weeks.  Fortunately  the  severe  forms  which  we  have 
just  described  are  by  no  means  frequent.  In  most  of  the  cases  the  dis- 
ease dne«5  not  propres?  heynnd  a  mild  jxrade  of  muscular  unrest,  and  then 
remains  stationary  for  weeks  or  even  months. 

When  the  course  is  afebrile,  the  general  health  of  the  child  is  often 
remarkably  little  affected,  particularly  if  the  child  is  able  to  take  suffi- 
cient food,  sleeps  soundly  at  night,  and  sleep  is  not  disturbed  by  muscular 
unrest.  In  children  who  are  naturally  deli<"ate  or  markedly  neuropathic, 
anorexia  often  dexelops  f•f^rl^■  Mlong  with  the  psychic  depression,  and 
may  render  the  condition  aiiunung.  Severe  cases  are  complicated  by 
insomnia  because  the  movements  prevent  the  child  from  fallihg  into  a 
deep  sleep. 

The  duration  of  the  entire  di?=ea=o,  tip  to  the  complete  disappear- 
ance of  muscular  unrrFt,  may  be  said  to  be  from  one  and  a  half  to  two 
months  as  a  minimum,  and  from  six  to  eight  months  as  a  maximum. 
A  longer  duration,  say  from  one  to  two  years,  wliile  possible,  should 
awaken  a  suspicion  that  the  illness  is  not  a  true  chorea  minor,  but  a 
symptomatic  form. 

Relapses  are  (piit(  frecpunt  in  chorea.  One  or  two  may  be  ob- 
served in  the  same  individual,  and  it  appears  to  make  no  difference 
whether  the  first  attack  is  mild  or  severe.  As  a  rule  relapses  are  milder 
and  of  shorter  duration  than  the  primary  attack,  but  with  each  relapse 
there  is  increasing  danger  of  the  development  of  an  endocarditis.  It 
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is  to  be  noted,  however,  that  some  at  least  of  the  ca«cs  of  apparently 
Bevondaiy  Attacks  are  not  genuine  chorea,  and  represent  hysterical 
•tttoimitation.  Even  the  most  careful  study  of  the  clinical  picture  may 
not  enable  the  observer  to  distinguish  between  the  two  conditions,  a 
poBitiye  decision  being  arrived  at  only  by  noting  the  prompt  effect  of 
suggestive  treatment. 

The  relations  of  chorea  to  rheumatism  and  diseases  of  the 
heart  are  exreodinply  inipni  taut .  Siticc  tlic  middle  of  tlic  iiiuftcpnth 
century  tliis  sul)j('ct  has  aroucied  tlie  interest  of  numerous  invccitigators, 
but  tlu?ir  labors  Imve  failed  to  bring  about  any  unity  of  opinion  or  to 
clear  up  the  question  entirely.  It  may  be  stated  that  it  is  now  generally 
recognised  that  in  a  large  percentage  of  cases  of  chorea  the  heart  becomes 
involved  in  the  course  of  the  disease.  The  cardiac  complication  may  be 
confined  to  the  presence  of  a  slight  blowing  or  breathing  systolic  mur- 
mur, heard  specially  at  the  apex;  quite  frequently,  however,  the  accen- 
tuation of  the  second  pulmonary  ?;mmd  and  the  persistence  of  the  cardiac 
trnirrmir  after  the  chorea  has  run  its  course  point  to  the  existence  of 
oii^nnir  eiuiocarditic  disease.  In  harmony  with  these  findingis  in  the 
iiioikrately  severe  cases,  we  find  almost  without  exception  in  the  autop- 
sies of  severe  cases  small  excrescences  of  a  granular  nature,  barely 
large  enough  to  be  viable  and  affecting  especially  the  mitral  valve, 
which  prove  that  there  was  organic  disease  of  the  endocardium.  The 
vegetations  are  so  small,  however,  that  they  produce  no  disturbances 
in  the  mechanism  of  the  circulation  and  as  a  rule  do  not  give  rise  to 
auscultatory  phenomena,  or  at  the  most  to  very  slight  physical  signs 
In  the  heart.  When  we  remember  also  that  occasionally  the  endocardium 
i>  found  at  the  autopsy  to  be  perfectly  normal  even  in  cases  in  which 
!lit  n  \va.s  a  iu  art  inurniur  during  life,  we  shall  be  forced,  with  WoUen- 
htrg,  to  adopt  the  stand  that  statistics  in  regard  to  the  frequency  of 
heart  murmurs  and  cardiac  lesions  in  chorea  are  of  very  little  vidue, 
unless  the  patients  are  followed  up,  as  has  been  done  by  Osier,  Hdnrich 
Meyer  and  others.  When  this  is  done,  it  is  found  that  about  half  of 
all  choreic  patients  ultimately  present  positive  clinical  signs  of  chronic 
valvular  disease. 

In  view  of  this  close  relation  between  chorea  and  orjjanic  disease 
of  the  heart,  which  is  by  no  means  clear  to  our  understandin;^.  the  rela- 
tion existing  between  chorea  and  rheumatism  has  for  a  lon^  time  been 
made  the  subject  of  inve.stigation.  Since  wc  know  tliat  chorea  chiefly 
occurs  during  childhood  and  rheumatism  preferably  affects  individuals 
who  have  passed  the  age  of  puberty,  it  seems  desirable  to  investigate, 
OQ  the  one  hand,  how  many  choreic  patients  present  symptoms  of 
rheumatism  either  before  or  during  their  attack  of  chorea;  and,  on  the 
other  hand,  to  determine  how  many  choreic  patients  are  attacked  by 
rheumatism  when  they  attain  adolescence.    When  this  is  done,  it  is 
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found  that  the  percentage  of  these  cases  is  also  very  high,  much  too 
high  to  be  explained  by  mere  coincidence.  In  view  of  this  fact  one  is 
forced  to  a<lapt  the  view  wliieh  H.  Meyer,  Ileubner  and  others  liave 
taken,  that  the  vague  "rheumatic"  joint  pains,  accompanied  by  dcpres- 
sion  and  a  general  feeling  of  malaise,  which  not  infrequently  make  their 
appearance  before  or  during  the  choreic  attack  must  be  regarded  as 
manifestations  of  the  rheumatic  infection. 

It  is  obvious  that  the  course  of  chorea  is*  very  much  infltienced  by 
the  complicating  rlieumati.sm,  or  endo-  or  pericarditis,  or  other  rheumatic 
disease,  such  a«  pleurisy,  which,  as  we  know,  are  quite  frequent.  They 
furnish  an  explanation  for  the  fact  that  chorea,  in  spite  of  its  generally 
favorable  prognosis,  may,  like  any  other  infectious  disease,  occasionally 
present  sr  ptic  phenomena  and  a  fatal  termination. 

Diiith  Irani  rhoren  is  a  rare  event  and  nrpurs  only  in  from  two 
to  three  per  cent,  of  the  cases.  In  some  of  these  death  is  directly  due 
to  the  cardiac  disease  and  its  consequences;  other  fatal  cases,  however, 
are  so-called  pure  uncomplicated  cases  of  chorea.  The  latter  chiefly 
deserve  attention,  idthough  they  are  rarer  in  childhood  than  at  a  later 
period,  up  to  the  Rf»e  of  about  twenty  years.  Only  one  or  two  fatal 
cases  under  the  age  of  seven  yeara  have  been  reported  (Richou),  and 
practically  none  of  boys  at  any  age. 

The  danger  of  sudden  death,  i.  e.,  within  a  few  hours  or  days,  ap- 
pears to  be  greater  in  those  patients  in  whom  the  psychic  symptoms, 
such  as  groat  irritability,  violent  temper,  etc.,  arc  most  prominent,  a 
phenomenon  which  recalls  the  well-known  fact  that  in  nervous  indi- 
viduals the  danger  of  sudilen  and  unexpected  death  must  always  be 
reckoned  with,  evw  when  they  are  suffering  only  from  a  comparatively 
mild  organic  disease. 

Unfavorable  symptoms  in  the  cotirs(  of  chorea  are:  Sudden  eleva- 
tion of  t(  mperature  th.it  i  Mnnut  be  explained  by  any  ohvion?;  complication, 
disturljaiiee  of  the  ropiration,  a  small  frequent  pulse,  |);illor,  and  cyan- 
osis. Such  prodiuuial  syni|>tom.«*,  whii-ii  usually  coincide  with  a  great 
change  for  the  worse  in  the  choreic  movements  (6tat  de  mal  chor^ique, 
Charcot),  are  generally  followed  in  a  short  time  by  coma  and  death. 

The  pathologic  findings,  a.^ide  from  the  changes  in  the  mitral  valve, 
do  not  siifTiee  tr>  explain  the  rapid  death  and  (•on<i>t  in  serons  meningitis, 
su<'h  as  occurs  in  a  great  variety  of  infeeiioiisi  and  intoxications.  It 
seems  justifiable  to  attribute  death  to  this  serous  meningitis,  particularly 
as  the  manner  of  death  bears  a  close  resemblance  to  that  which  is  ob- 
served in  "apoplexia  serosa." 

The  age  at  which  chorea  first  makes  it.s  appearance  varies  between 
4  and  20  years,  the  period  between  the  7th  and  13th  years  of  life  furnish- 
ing the  largest  number  of  cases.  The  reason  why  chorea  is  most  fre- 
quent during  this  period  of  life  is  not  cssy  to  find. 
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Heubner,  who  regards  the  choreic  movements  as  mimic  movements, 
attempts  to  explain  the  comparative  immunity  of  the  first  three  or  four 
years  of  life  by  pointing  out  that  chorea  cannot  occur  in  a  cliild  that 

hns  not  yet  Jfannd  to  speak  in  panlominc  in  whom,  therefore,  the 
corrrsitoinling  iicrvi'  ct'iilrcs  arc  not  capable  of  function  and  cannot  be 
placed  in  a  state  of  infection  by  the  toxic  or  morbid  process  which  is 
the  foundation  of  chorea. 

In  regard  to  «ex,  girls,  according  to  our  statbtics,  appear  to  be 
affected  more  than  l)f)y.'3.  The  proportion  is  greater  in  statistics  based 
on  flinical  material  from  private  practice  fnno  male  to  2."  females), 
and  smaller  when  di^iponf^ary  nialirial  is  nlilized  (dne  male  to  1.3  l.G 
females).  As  Wollonberg  points  out,  this  indicates  that  girls  are  more 
often  attacked  by  the  severe  forms,  which  require  hospital  treatment, 
than  are  boys. 

Tlie  time  of  year  probably  has  some  influence  on  the  frequency 
of  the  choreic  diseases.  It  is  greater  in  the  cold,  wet  months,  and  less 
in  dry,  warm  weather,  a  peculiarity  which  is  also  common  to  many 
diseases  that  are  certainly  not  infectious  and  cannot  therefore  be  made 
the  basis  of  any  further  conclusions. 

Direct  homologous  hcredily  [the  identical  disease)  docs  not  play  <an 
important  part  in  elioiea.  Wollcnberi^  states  that,  accordiiij^  to  a  number 
of  stati.stics,  heredity  is  prcfont  in  about  2  per  cent,  of  the  cases,  of 
wliicb  about  1.5  per  cent,  show  inheritance  from  the  motiier  aloQc.  On 
the  other  hand,  the  occurrence  <tf  chorea  in  one  member  of  the  family 
and  rheumatism  in  Another  is  not  infrequent. 

A  general  nervous  disposilion  is  observed  somewhat  more  frequently. 
JudLriiii,'  fiom  the  literature,  the  percentaire  nf  choreic  pntient.s  with  a 
iK'uropati»ic  diathe.<is  varies  between  20  and  30;  but  tliese  ligures  must 
be  considered  as  representing  the  lowest  limit,  since  a  negative  iiistory 
is  obtained  in  many  families  that  arc  undoubtedly  neurotic.  The 
relations  between  neuro|>atliia  and  chorea  are  by  no  means  clear.  If, 
with  lleubner,  we  regard  chorea  as  a  "rheunmtic  eipiivalent"  as  the 
localization  of  the  rheumatic  infection  in  the  nervous  system,  the  question 
whether  rheumatic  patients  of  a  nervous  type  are  more  apt  to  develop 
chorea  than  those  who  are  not  nervous  becomes  douUy  interesting. 
This  question  cannot  be  answered  off-hand  in  the  affirmative,  at  least 
so  far  as  our  experience  has  gone.  On  the  other  hand,  it  is  not  to  be 
denied  that  febrile  diseases,  nr  iliKuiie  nutritional  disturbances  which 
lower  tlie  resistance  of  the  entire  euganism,  and  therefore  of  the  nervous 
system  also,  produce  a  certain  predisposition  to  the  intoxication  or 
infection  which  manifests  itself  as  chorea. 

The  question  of  the  influence  of  nervousness  in  the  production  of 
the  disease  naturally  suggests  the  etiologic  significance  of  psychic  traumtt' 
tistn.   Althotigh  such  a  traumatism  often  occurs  in  the  history  of  chorde 
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children  in  the  form  of  fiiglit,  grief  of  some  kind,  or  mental  or  psychic 
overexertion  in  school,  but  little  importance  is  usually  attached  to  these 
factors  in  the  literature.    This  may  not  be  altogether  justified,  «nce 

when  tlu'  (lisra.se  is  well  developed,  we  iisunlly  considor  rnniplete  bodily 
and  psychic  rrst  as  the  most  important  factor  in  the  recovery. 

From  what  has  been  said,  it  appears  that  the  diagnosis  of  chorea 
minor  is  usually  easy  and  sometimes  can  be  made  at  the  first  glance. 
Of  the  diseases  which  must  be  considered  in  the  differential  diagnosis, 
hereditary  chorea  (chronic  progrcs-ivi ,  or  Huntington's  chorea)  is 
excluded  at  oncv  \n-  the  fact  that  it  (irvdops  at  a  later  age  than  childhood. 
So-called  electricai  ciiorea  (see  page  ;i24)  is  characterized  by  the  fact 
that  the  lightning-like  convulsions  are  confined  to  certain  symmetrical 
groups  of  muscles  (particularly  of  the  neck,  shoulder  girdle  and  arm), 
while  the  rest  of  the  muscles  escape  altogether. 

Intra-  and  extra-uterine  organic  disease  of  the  brain  may,  under 
certain  conditinns-  which  wo  do  not  know,  terminate  in  a  condition  of 
muscular  unrest  closely  resembling  chorea,  instead  of  the  muscular 
rigidity  of  the  extremities,  which  is  a  much  more  frequent  result.  Sim- 
ilarly, the  movements  which  accompany  every  intentional  movement  in 
m^ny  forms  of  congenital  ligidity  of  the  limbs  may  exhibit  a  certun 
roscnililaiK  <■  to  rliorcir  movements.  The  primary  disease  in  both  classes 
of  cas<'8  iii  at  once  revealed  by  a  sy.steniatic  exaniinntion. 

The  muscular  unrest  and  the  twitching,  jerking  u»uveujenti«  and 
grimaces  indulged  in  by  neuropathic  children  from  shyness,  and  par- 
ticularly when  they  know  that  they  arc  observed,  are  more  apt  to  be 
confounded  with  chorea  minor,  and  this  mistake  is  not  uncommon  in 
general  medical  practice. 

A  single  examination  is  not  always  enough  lo  make  the  distinction 
absolutely  clear,  especially  if  the  history  is  confused  and  misleading 
and  it  is  stated  that  the  movements  began  at  a  certain  definite  date, 
when,  as  a  matter  of  fact,  they  were  only  accidentally  noted  for  the  first 
time  l)y  ihc  ntlnnlnnts  at  that  j^articular  lime.  If  one  can  succeed  in 
(liv(Tljng  the  child's  attention  and  li.\in;r  it  on  y^nme  otlic  r  subject,  these 
movements  usually  disaj)pear,  while  clioreic  movements  persist.  Sonic 
assistance  is  derived  from  the  objective  examination,  inasmuch  as  the 
passive  movements  in  neuropathic  children  are  more  apt  to  be  aeeom> 
panied  by  heightened  muscular  tone — ^they  are  unable  to  relax  their 
mnirlew:  while,  on  tlie  o\hvr  hand,  a  pronoiincf  d  liypotnnin  is  tlie  rule 
in  chorea.  The  greater  the  neuropitlliic  cundititm.  the  mort  persistent 
may  the  movementii  become  (choree  variable  des  deg6ncr<?s,  Brissaud). 
These  cases  merge  w^ithout  any  sharp  lines  of  division  into  the  large  group 
of  maladie  des  ties.    Hysteria  may  also  produce  similar  clinical  pictures. 

The  prognoaia  of  genuine  chorea  minor  has  been  sufficiently  dis- 
cussed. 
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The  treatment  of  chorea  offers  a  wide  fteiil  for  medicui  art,  but 
it  should  be  remarked  at  the  outset  that  as  yet  we  have  no  specifie 
remedyi  and  it  is  probable  that  our  methods  of  treatment  have  but 

littli'  influence  on  the  duration  of  the  disease.  On  the  other  hand,  we 
arc  rather  more  able  to  moflify  thn  intensity  of  the  irrit:ilivf  pyniptoms. 

In  spite  of  their  specific  iicliou  in  arLieuhu  rhruiiKilisni,  the  s<aiicy- 
lates  an(i  antipyrin  appear  to  have  as  little  distinct  influence  on  chorea 
as  on  the  development  of  cardiac  affections,  and  are  accordingly  suitable 
only  when  chorea  is  associated  with  rheumatic  or  cardiac  symptoms. 
In  such  a  case  the  drug  may  be  given  in  doses  of  1  gram  (15  grains)  to 
a  child  from  five  to  six  years  old;  and  of  about  2  prams  (30  grains) 
a  day,  to  one  between  10  and  12  years  of  age  (Filatow). 

The  remedy  enjoying  by  far  the  greatest  popularity  is  arsenic,  in  the 
form  of  potasdum  arsenite,  Fowler's  arsenical  solution,  or  arsenious  acid. 

As  Fowler's  solution  contains  one  per  cent,  of  lotH.ssium  arsenite, 
the  dose  of  two  to  five  drops,  whicli  is  usually  ordered  for  a  child,  three 
times  a  day  in  ascending  doses,  tontiiins  0.01")  Cm.  f|  ^r.)  of  arsenic, 
wliich  is  but  little  below  the  ofHciai  maximum  dose  of  0.02  (J  gr.)i 
nevertheless,  quantities  considerably  in  excess  of  this  are  given  by  many 
authors,  for  example,  Comby,  FUatow  and  others.  As  arsenious  acid 
in  large  doses  is  said  to  be  better  borne  than  Fow  ler's  solution,  Comby 
orders  an  aqueous  solution  of  arsenious  acid,  1:1000.  mixing  10  grams, 
(2 J  drams),  with  six  tablespoonfuls  of  water  on  the  first  day,  and 
directing  that  a  tablcspoonful  be  taken  every  two  hours.  After  each 
dose  the  child  drinks  a  little  milk;  on  the  second  day,  15  grams  (3f 
drams);  on  the  third  day,  20  grams  (5  drams)  of  the  solution  are 
given;  and  so  on  until  on  the  seventh  day,  the  daily  amount  is  40 
grams  (10  drams)  of  the  .solution.  After  the  eisrhth  day  the  doses 
are  reduced  at  the  same  rate,  so  that  in  the  period  of  two  weeks  the 
child  consumes  0.360  grams  (5}  grains)  of  arsenious  acid. 

If  nausea,  vomiting  or  diarrhoea  develop,  the  arsenic  is  withdrawn 
for  a  day  or  two. 

Tn  one  of  Comby's  cases  an  ascnuiinp  paralysis,  with  incontinence 
of  urine  and  feces,  lo*«s  of  the  tendon  rellexes  and  sensaliori.  ending 
slowly  in  recovery,  occurred  four  weeks  after  the  arsenic  had  bf  «  n  stop- 
pod;  and,  as  the  paralysis  could  not  be  aBcril)ed  to  anything  else  but  the 
arsenic,  Filatow  advises  that  the  dose  be  made  only  half  as  large.  With 
Comby,  he  lM>nt6nds  that  by  this  treatment  not  only  the  choreic  motor 
disturhances  an>  difninisfud  in  ititensity,  but  that  the  duration  of  the 
entire  disease  shortemil  to  a  few  weeks.  They  admit,  however,  that 
this  treatment  with  forced  doses  of  arsenic  must  be  instituted  early.  The 
method  does  not  as  yet  appear  to  have  found  any  imitators  in  Germany. 

Of  other  remedies  the  bromides,  chloral  and  opiates,  particularly 
morphine,  may  be  temporarily  used  when  there  is  much  restlessness. 
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Barcelli  and  others  recomniejiJ  eaiiii>h(ir  monnjiromato  (camphora 
broinata^  1.0-1.4  Gm.  (15-20  gr.)  for  children  about  six  years  old;  and 
1.2-1.8  Gm.  (lS-30  gr.)  for  children  about  the  ag^  of  ten. 

In  the  Bredau  Children's  Hospital  we  have  sometimes  seen  excellent 
hypnotic  results  when  there  was  severe  muscular  unrest,  interfering  with 
sleep,  from  the  use  of  hyosr iiic  liydrolironKitc  in  daily  dos<'s  of  one-half 
to  one  milligram,  wliilc  in  other  raj^cs  tlir  (iiui;  failed  even  wlirn  i'nii)l()yt'd 
in  twice  as  larg**  a  <lo.se.  At  all  events,  if  chloral  proves  inadetjuate  in 
severe  eases  of  this  kind,  ^copolamin  injections  are  quite  justifiable. 

We  refrMn  from  mentioning  a  number  of  other  drup  which  have 
been  recommended  in  the  treatment  of  chorea,  because  they  have  not 
been  siiffioiently  tested. 

The  most  important  curative  factors  in  the  treatnient  of  chorea, 
however,  are  not  drugs,  but  physical  methods  of  treatment.  The 
necessity  of  absolute  rest  and  avoidance  of  any  excitement  has  been 
mentioned.  For  this  reason  choreic  patients  should  be  confined  to  their 
beds,  at  least  as  long  as  there  is  any  pronounced  disturbance  of  the 
static  functions;  hut  to  keep  them  in  bed  until  the  complete  disappear- 
ance of  choreic  twitching,  as  most  authors  recomweud,  docs  not  seem 
to  me  proper  in  view  of  the  duration  of  the  disease,  wiiich  may  be  pro- 
tracted for  months.  As  yet,  however,  it  is  impossible  to  formulate  any 
positive  rules  in  this  respect. 

Wi'i  [lacks  of  several  hours'  <luration,  and  warm  liatlis,  ?^'2°  tn  30®  (', 
(89.0*  to  94.8°  F.j  passibly  followed  by  light  massagi'.  almost  rcfiiilarly 
produce  an  excellent  sedative  effect.  These  measures  may,  if  necessary, 
be  repeated  several  times  a  day,  but  the  patients  must  be  under  careful 
and  constant  supervision,  even  if  they  are  comfortably  and  securely 
supported  on  a  sheet  in  the  bath-tub. 

It  is  harilly  nfrcssnry  to  state  that  if  the  rliild  i?  vory  restless  it 
should  lie  prolected  agaiiisL  injury  by  padding  the  .sides  of  the  bed.  and 
thai  due  attention  ujust  be  paid  to  feeding,  cleanliness,  the  evacuation 
of  the  bowels,  etc. 

Rheumatic  and  cardiac  affections  occurring  in  the  course  of  chorea 
require  the  same  treatment  as  under  ordinary  circumstances;  for  this, 
the  reader  is  referred  to  the  rnrrr -pnnfling  chapters  in  this  book. 

During  convalescence  the  cliild  must  be  kept  under  careful  super- 
vision and  not  be  allowed  to  take  up  its  work  again  too  soon.  Several 
weeks  should  elapse  before  the  child  is  permitted  to  go  back  to  school. 

rHORE.\  ELECrRICA 

This  term  has  be(>n  api>licd  to  various  morbid  conditions.  The 
affection  described  by  Dubini  does  not  appear  to  have  been  observed 
outside  of  Italy  and  may  be  omitted,  as  its  characteristics  have  not  been 
safBciently  defined. 
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Henoch  and  Bcrperon  apply  the  term  rhorea  eledrica  to  a  condition 
rharactrrizcd  rhit  fly  l)y  lightning-like  contractions  in  rrrtain  drfinite 
muscle  groups.  Henocli  gives  the  following  description  of  the  dineiise 
in  his  text*book: — 

"From  time  to  time  only  twitching  movements  occur,  particulftrly 
in  the  muscles  of  the  bick  of  the  neck  and  of  the  shoulders  (sterno- 
cleidomastoid, 1<  vatoros  anpuli  scapulae,  pectorals  and  trapeziri^^,  but 
also  in  otiier  parts  of  the  body,  which  present  the  grcatt.st  siuiilarity 
to  the  contractions  produced  by  an  induction  current  of  moderate 
strength.  As  a  rule,  the  contractions  are  feeble  and  of  such  short  dura- 
tion that  it  sometimes  requires  very  careful  observation  to  notice  them 
at  all.  In  all,  I  have  seen  at  least  30  cases  of  this  kind,  whioli  ofrurred 
bntli  in  hoy=!  and  in  girl?*,  all  of  them  between  thr  np'^  of  nine  and  fifteen 
years.  When  the  clothing  is  removed,  the  rapid  twitching  of  the  indi- 
vidual muscles  is  distinctly  seen  and  felt  in  the  nude  body,  and  when  the 
tongue  is  protruded,  vermicular  movements  similar  to  those  seen  in  ordi- 
nary chorea  are  occasionally  observed.  Each  contraction  lasts  only  an 
instant,  hut  the  intervals  are  quite  varial)l<" — from  (»nly  a  few  seconds 
in  some  casi  s  to  several  miInlte^?  in  others,  partieularly  if  the  patif^nt's 
attention  is  distracted.  Spoet  li  is  not  disturbed,  nor  is  there  any  inter- 
ference with  writing,  sewing,  and  the  like,  unless  the  act  happens  to  be 
interrupted  by  twitching  of  the  arm.  One  half  of  the  body  is  some  times 
more  marked^  attacked  than  the  other.  In  a  girl  fifteen  years  of  ape, 
the  twitchinfjs  werf  oonfincd  to  the  right  half  of  the  hody  and  face,  and 
recurred  at  such  sliort  intervals  as  to  interfere  with  writing  and  other 
work  performed  with  the  right  hand.  The  niotihty  was  perfectly  norm&l, 
and  other  symptoms  were  abmnt  except  for  an  irregularity  of  the  heart 
which  was  occasionally  observed.  In  one  case  the  twitchingB  persisted 
during  sleep,  although  with  less  intensity  and  at  longer  intervalw.  In 
all  the  others  the  choreic  movements  ceased  entirely  during  sleep,  as 
in  ordinary  chorea. 

In  a  boy  ten  years  of  age,  whose  entire  body  was  convulsed  by  these 
lightning-like  twitching  movements,  while  the  head  escaped  almost 
completely.  ev(  ry  convulsive  jerk  was  followed  by  a  convulsive  inspira- 
tion, indiratin;:  involvf  rnent  of  the  diaphragm  and  perhaps  also  of  the 
glotti?;  while  in  a  girl,  twelve yenr'J  nf  n^e.  the  twitching  tiu)\  ements  were 
frequently  accompanied  by  the  uiteraiiee  of  one  or  two  inarticulate 
sounds  (vocal  spasm).  The  child's  psyc  hie  powers  were  never  impaired 
any  more  than  the  speech,  which  at  the  moat  would  be  interrupted  at 
the  instant  of  the  concussion. 

Bergeron  makes  j»raetically  the  same  statement  a-  H<  tioi  li  almut 
his  eases  of  chorea  «'Ieetrica,  which  also  occurred  in  ehihln d  l>«aweeii 
the  ages  of  twelve  and  fourteen.  Some  of  them  were  ananiic  or 
nervous. 
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The  only  difference  between  Bergeron's  casep  and  those  reported 
hy  Henoch  is  that  the  former  rapidly  terminated  in  recovery,  whiie 
Henocli  reports  that  in  his  cases  treatment  was  usually  without  effect. 
After  a  critical  analysis  of  all  the  statements  fAund  in  the  literature, 
and  on  the  strength  of  his  own  experience,  Bruns  recently  suggested 
that  the  syndrome  described  by  the  term  chorea  electrica  may  be  divided 
into  tlircc  [lathnpenicaily  different  condition:;:  li  chorea  electrica  In 
the  .strict  sense  of  the  term;  (2)  hysterical;  and  (3)  a  form  belonging 
to  epilepsy. 

Chorea  electrica  proper  is  included  by  Bruns  among  the  tics  which 
are  not  pure  motor  neurones,  since  they  rc^^t  on  a  foundation  of  nervous 
degeneration,  and  are  closely  related  to  hysteria,  although  not  genuine 
hysteria  nor  offering  the  .same  favorable  chances  of  recovery. 

It  is  in  this  latter  respect  that  chorea  electrica  proper,  which  is 
to  be  regarded  as  a  subvariety  of  tic^  differs  from  the  hysterical  form. 
The  fact  that  Bnins'  cases  rapidly  ended  in  recovery  permits  us  to 
clasnfy  them  as  hysteria.  The  therapeutic  indications  which  result 
from  this  dinjrnojsif!  are  mentioncf!  in  the  chajiter  on  Hy.steria. 

A  thinl  variety  helotiji.s  to  ejulepsy.  The  tliagnosis  is  pos-sible  only 
if,  along  with  the  isolated  iighining-like  muscular  twitchings,  there 
are  or  have  been  typical  insults,  or  such  insults  develop  later.  Treat- 
ment is  then  directed  against  the  underlying  epilepsy,  and  in  view  of 
the  impossibility  of  differentiating  the  two  first-named  varietie><  from 
the  nntset,  Rnin?  unite  properly  advices  that  the  casej?  shoultl  first  he 
treated  a«  though  llu  y  were  hyssterival,  i.e.,  by  isolation  and  "intentional 
neglect."  HystericHl  patients  almost  regularly  recover  under  this 
treatment,  which,  on  the  other  hand,  does  no  harm  whatever  if  the 
patient  is  a  degenerate  suffering  from  a  variety  of  tic.  In  fact,  the  diag- 
nods  of  hysteria  is  finally  confirmed  only  by  the  effects  of  treatment. 

BPILBPSY 

Even  if  we  exclude  all  cases  characterised  by  symptomatic  convul- 
sions, which  are  interpreted  as  '*ahUe  epiUpi^y,"  and  restrict  the  use  of 
the  term  "epilepsy"  to  designate  a  distinctly  chronic  disea-se  "mani- 
festing it.self  either  in  frequently  recurring  convulsions  with  loss  of 
eonsciou.sness,  or  in  concomitant  symptonis  of  such  attacks,  or  in  psy- 
chopathic concomitant  or  sequential  phenomena"  (Binswanger),  we 
shall  still  lack  a  clear  insight  into  the  true  nature  of  these  conditions. 
Especially  are  we  unable  in  the  ]>r(>ent  state  of  our  Itnowledge  to  deter- 
mine whether  we  are  justified  in  classifying  epilep.sy  among  tlie  fmu  tional 
nervous  diseases,  or  whether  we  must  include  it  among  the  organic 
diseases. 

We  are  also  at  the  present  time  unable  to  give  a  final  answer  to  the 
question  whether  so-called  primary  or  genuine  epilepsy  b  identical  with 
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the  symptomatic  or  sccondarj*  form,  as  Binswangcr  bt'liovcs  in  contra- 
diction to  tlu'  old  Notlina{:vl  classification,  Whi'iciis  in  genuine  f[Mloppy 
the  pomatic  or  ji^^ychic  attacks  witli  their  coneoniitant  or  sequential 
phenomena  for  years  constituted  the  entire  clinical  picture;  in  symptom- 
atic epilepsy  they  merely  form  part  of  an  extensive  impairment  of  the 
cerebral  function  (Idiocy,  infantile  cerebral  pabies),  which  depends  on 
organic  changes. 

It  is  quite  natural  to  admit,  in  the  ra?p  nf  these  larpe  pn'f^'ips  of 
so-ealled  fsymptoinatir  epilepsies,  that  the  convulsions  are  due  not  to 
perverted  function,  but  to  lesions  of  the  brain  that  are  susceptible  of 
histoloi^c  demonstration. 

It  is  not  necessary  to  go  into  this  matter  any  further,  and  we  refer 
the  reader  to  Zappert's  discussion  of  the  question  in  the  preceding  section. 

Both  forms  of  epilepsy  are  observed  in  ehildhnnd.  and  the  necessity 
or  desirability  of  distinguishing  between  the  two  depends  on  whether 
there  is  any  marked  clinical  difference.  Although  in  many  cases  it  is 
impossible,  as  Binswanger  emphatically  points  out,  to  say  during  life 
whether  one  Is  dealing  with  an  anatomically  normal  brain,  or  at  least 
one  presenting  only  a  secondary  atrophy  (genuine  epilepsy),  or  with 
severe  difTuso  or  focal  changes  (symptomatic  epilepsy),  it  is  nevertheless 
possible  in  the  great  majority  of  cases  to  make  this  distinction,  and  in 
our  opinion,  such  a  distin<?Uon  is  desirable  for  many  reasons. 

In  the  first  place,  the  age  at  which  epilepsy  begins,  and  accord* 
ingly  the  frecjuency  at  the  various  periods  of  life,  is  different.  A  study 
of  the  literature  reveals  in  thi.«i  respect  the  greatest  contradictions^ 
which  appear  to  Ix'  dithculi  to  rcconeilf.  Whereas,  according  to  Chaslin, 
epilepsy  most  frequently  begins  between  the  ages  of  7  ami  lo;  or, 
according  to  Bouchet  and  Caiauvielh,  between  10  and  15;  or  12  and  16 
(Beau),  H.  Neumann  finds  that  epilepsy  commences  most  frequently 
between  the  second  and  fifth  year;  a  little  more  rarely  during  the  sixth 
to  the  tenth;  and  still  more  rarely  between  the  tenth  and  fourteenth 
year  of  life.  This  statement  of  the  statistical  discrepancies  which, 
brief  as  it  is,  suffices  for  our  purpose,  shows  that  we  arc  dealing  with 
differences  that  cannot  be  attributed  to  chance.  It  may  be  suggested 
that  they  are  due  to  the  difference  in  the  material,  the  first  series  of 
statistics  being  derived  from  patients  in  epileptic  or  other  homes; 
while  Neumann's  statistics  are  based  on  a  children's  clinic.  This  may 
be  admitted,  but  it  ahio  iuipiies  a  ditTerence  as  regards  diagnosis  and 
prognosis.  The  cases  in  which  the  disease  develops  early  arc  for  the 
most  part  cases  of  secondary  epilepsy,  and  the  majority  of  these  patients 
do  not  attain  the  age  at  which  they  are  sent  to  Institutions  because 
they  succumb  to  the  progressive  cerebral  disease;  it  is  from  those 
who  are  attacked  later  in  life  that  the  inmates  of  institutioDii  are 
mainly  drawn. 
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Thrrr  i?  a  (liffrrfnrn  in  flic  clinical  U"p<*  of  iho  first  attacks,  as  wcU 
as  in  the  time  of  their  first  ajipearanco.  In  genuine  e|.)ilc|»sy  the  first 
attack  is  like  the  succeeding  ones,  ami  uf  characteristically  short 
dufation.  In  the  secondary  epilepsies,  the  first  attack,  which  often 
repzesente  the  onset  of  the  infectious  or  toxic  cerebral  affection,  is  not 
infrcqut  ntly  much  longer  in  duration.  It  may  last  hours,  or  even  half 
a  day  or  night.  Later  in  the  course  of  the  disease  the  attacks  usually 
become  shorter  and  more  like  those  of  genuine  epilepsy.  Again,  ia  the 
symptomatic  form  the  first  protracted  attack  at  the  beginniag  of  the 
disease  is  often  replaced  by  a  series  of  short  attacks  occurring  together 
during  a  period  of  days  or  weeks;  while,  on  the  c^lier  liand,  in  primary 
epilepsy  the  oeenrrenep  of  isolated  attacks,  sf^parated  by  more  or  IcsS 
regular  intervals  of  weeks  or  months,  is  practically  the  rule. 

Secondary  epilepsy  also  reacts  ililTerently  to  the  broniide  treatment. 
As  a  rule,  the  disease  remains  practically  umnfluenced  by  the  bromides. 

After  these  -preliminary  remarks,  which  are  made  partly  for  the 
purpose  of  orientation  and  partly  to  explain  the  difficulties  of  the  qucs* 
tion,  we  will  proceed  fo  give  a  short  description  of  the  symptomatology. 

The  typical  attack  of  grand  mal  is  exacily  the  same  in  the  child 
&s  in  the  adult.  In  either  case  the  attack  may  come  on  unheralded, 
or  may  be  announced  by  an  aura  of  variable  duration  and  charaetn-. 
To  describe  these  things,  which  are  found  in  efery  text  book  of  neurology 
or  internal  medicine,  seems  to  us  superfluous. 

In  regard  to  the  duration  and  frequency  of  the  attacks,  everything 
that  is  essential  has  alrea<ly  been  stated.  It  shouUl  be  added  that  in 
the  genuine  form  the  attacks  may  in  the  bc^nning  be  nocturnal  and, 
if  the  initial  cry  is  absent,  as  b  so  frequently  the  ease,  the  attacks  may 
not  be  noticed  for  .«ome  time,  or  only  infrared  from  the  evacuation  of 
urine  by  which  they  are  accompanied  (compart"  paec  n61). 

Pttit  vinl  in  its  various  forms  is  perhaps  even  luore  frctiuent  in 
children  than  in  adults.  It  may  take  the  form  of  momentary  loss  of 
consciousness  (absence),  epileptic  vertigo,  or  rudimentary,  t.  «.,  atypical 
convulsions. 

Dated  conditions  and  vertigo  manifest  themselves  as  in  the  adult  by 
loss  of  conseiousn(>«s  ^'totnl  annlg^sia  !1  with.-^light  symptoni^  of  motor  irri- 
tation. In  cases  of  absence  ilie  latter  may  be  entirely  absent,  or  consist 
merely  in  a  slow,  but  very  forcible  rotation  of  the  head,  distortion  of  the 
fiace,  or  rolling  of  the  eyes.  In  epileptic  vertigo  the  patient  usually  falls  to 
the  groundandhasa  very  short,  tonic  convulsion,  often  accompanied  by 
involuntary  evacuation  of  urine.  The  vertigo  is  often  preceded  by  an  aura. 

In  many  eliildren  consciousness  is  merely  elouded  instead  of  l>cing 
complete!^'  suspended  during  epileptic  vi'rtigo.  They  continue  with 
what  they  are  doing,  and  respond  when  spoken  to,  but  they  do  not 
remember  afterwards  what  happened  during  the  attack. 
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Of  the  rudimentary  and  atypical  attacks,  tht*  moM  important  are: 
(1)  localized  twitchingj*,  dt'signated  "spcousscs"  (Hcrpin)  and  rcscinbling 
those  which  occur  at  the  beginning  of  the  cortico-epilcptic  attack;  (2) 
nodding  epilepsy  (epilepsia  nutans);  and  (3)  epilepsia  procursiya. 

The  two  finUnamed  varieties,  which  are  often  unaccompanied  by 
loss  nf  consciousness,  are  always  of  short  duration  and  are  therefore 
rarely  observed  by  the  physician  unless,  as  occasionally  happen??,  the 
attacks  are  massed.  It  is  difficult  to  identify  them  by  the  description 
obtained  from  parents.  From  the  diagnostic  standpoint  it  is  important 
to  remember  that  they  may  be  an  expression  of  a  focal  disease  of  the 
cortex  (Jacksonian  epiZepsy)  and  that  they  abo  occur  in  genuine  cases. 

The  attacks  assume  a  variety  of  forms;  sometimes  they  rosemhle 
the  ntovements  seen  in  tic;  at  others,  a  short  lightnitii^-likc  start  with  a 
jerking,  forward  movement  of  the  trunk  and  head  wliile  the  arnis  are 
extended,  during  which  the  child,  if  it  happens  to  be  ntting  at  the  table, 
may  strike  Its  forehead  against  its  plate. 

Another  form  is  the  so-called  nodding  epilepsy  (salaam  spasm), 
in  which  the  same  movement,  not  unlike  a  bow,  is  repeated  willi  lights 
ning-like  r:ij)i(lity  twenty,  fifty,  or  even  a  hundred  times  in  rapid  succes- 
sion. This  variety  of  spasm  must  uiult  r  all  circumstances,  be  sharply 
distinguished  from  nodding  spa^m  (see  page  312),  even  when  it  is  not 
accompanied  by  loss  of  consciousness  and  disturbances  of  the  eye- 
movements  are  present  also.  On  the  other  hand,  there  are  cases  which 
clinically  resenil)lc  salaani  spasm  and  which  liavt^  nothing  whatever  to 
do  with  epilepsy;  they  must  be  regarded  a.s  cases  of  generalised  tic, 
or  as  a  hysterical  symptom  (hysterical  salaam  spasm). 

A  positive  diagnosis  of  epilepsy  demands  either  absolute  proof 
that  consciousness  was  clouded  during  the  attack,  or  the  presence  of 
other  positive  epileptic  phenomena  in  the  same  individual. 

Tlie  term  epilcpsut  procursiva  has  been  used  to  describe  certain 
pecuhar  epileptic  attaiks,  consisting  in  forced  running  which  begins 
suddenly  and,  afti  r  pi  i  sisting  for  a  variable  time,  terminates  as  suddenly, 
or  ends  in  an  attack  of  grand  mal,  thus  revealing  its  true  character  of  a 
motor  aura.  Consciousness  is  not  always  completely  abolished  during 
riinninjr,  as  appear-^  from  tin  fa'  t  t!iat  many  of  the  patients  avoid  obsta- 
cles or  turn  about  face  wiu-n  they  come  to  the  oh«taele,  etc. 

Both  nodding  epilepsy  and  epilepsia  p^ocur^^iva  appear  to  be  rare. 
PerB<mally  I  have  never  seen  any  cases. 

Alterations  in  the  psychic  functions,  in  the  form  of  cither  abolition 
or  impairment  of  consciousness,  or  of  a  change  in  the  individual's  char- 
acter, are  practlcallj'  constant  ae«'onipaniments  of  the  motor  discharge. 
In  addition,  it  has  been  known  since  the  time  of  Esquirol  that  there 
may  be  paroxysmal  psychic  disturbances  ("psychisehe  cquivalente," 
Hoffmann)  which  occur  spontaneously  and  may  alternate  with  the 
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motor  attacks.  Typical  examples  of  this  psychic  cpilcps>i  are  seen  in 
the  auTiB  (compare  page  351),  in  ambulatory  automatism,  aiul  certain 
psychotic  coaditiotts  of  short  dumtion  with  maniacal  excitement  or 
depression.  What  has  been  already  said  ia  eoanection  with  epileptic 
aur»  applies  to  all  ])henomona  of  this  kind.  They  are  much  more 
rare  in  childlifjcul  tluiTi  after  jjuhorty,  and  ftpj>oar  to  occur  only  in  genuine 
epilepsy.  They  are  cimr.ieterized  by  their  suiiden  onset  and  disappear- 
ance, and  by  the  utter  failure  to  remember  anything  that  occurred  or 
that  the  patient  has  done  during  the  time  of  the  attacic,  which  is  in 
great  contrast  to  the  individual's  behavior  liuring  the  pyschotic  change* 
which  is  often  quite  deliberate  and  orderly. 

Dtirins:  the  intervals  of  freoHom  many  j'pileptic  children  exhibit 
cerebral — motor  and  psychic — disturbances  which  are  termed  collectively, 
intraparoxysmal  symptoms.  They  are  of  consideralde  interest  because 
they  prove  that  epilepsy  is  a  chronic,  diffuse  disease  of  the  brain,  but 
they  have  little  diagnostic  value  Ix  cause  they  develop  comparatively  late. 

In  our  desi  ription  of  eclampsia  infantum,  welearneil  that  incehanical 
and  galvanic  ovt  rcxcitabiHty  of  the  peripheral  nervous  system  is  a 
necessary  inierparoxysuial  syniptom  of  the  highest  diagnostic  im- 
portance, which  is  present  from  the  beginning  of  the  disease.  The 
interparoxysmal  symptoms  of  epilepsy  are  of  a  totally  different  nature. 
They  arc  not  latent  symptoms  of  an  abnormal  condition  of  irritability 
whirh  it  is  |)08sible  to  (H.*eover  by  examininfr  the  patient,  but  rather 
afford  clinical  evidt'ntc  that  the  epilepsy,  or  .some  other  similar  change 
in  the  brain  has  atiauied  a  considerable  extent.  In  the  uiain,  therefore, 
they  resemble  the  postparoxysmal  symptoms  of  bodily  and  mental 
fatigue  and  exhaustion,  and  exhibit  every  grade  of  intensity.  Lasting 
changes  in  the  individuars  character  gradually  develop.  They  may 
become  ill-natured,  silly,  violent.  *|uarn  Isonir,  etc.,  and  the  intelligence 
may  suffer  to  the  point  of  piuuuunced  epileplie  idiocy. 

These  interparoxysmal  symptoms  develop  gradually  after  the  dis- 
ease has  lasted  for  a  variable  length  of  time,  t.e.,  when  the  periodical 
recurrence  of  the  attacks  has  already  established  the  diagnosis.  They 
are  of  no  assistance  in  interpreting  the  early,  ambiguous  attacks. 

The  cerrbral  symptoms  of  idiocy,  infantile  palsies,  niid  the  like, 
which  precede  or  accompany  epilepsy,  or  ii-nuiin  as  permanent  .-letiuels 
of  severe  attacks,  such,  for  example,  as  scars  on  the  tongue,  cutaneous 
hemorrhage  and  the  like,  do  not  properly  belong  to  this  category. 

In  the  etiology  of  epilepsy  heredity  plays  an  important  part, 
particularly  direct  homoloqnus  inheritance.  Sometimes  the  disease  ?kip^ 
a  generation  so  that,  for  example,  epileptic  chiiilren  may  have  a  healthy 
father  and  an  epileptic  grandfather.  Inheritance  from  both  parents, 
however,  is  only  found  in  a  smaU  percentage  of  epileptic  cases  and, 
according  to  Marie's  investigation,  is  much  less  frequent  as  an  etiologic 
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f&ctor  than  some  infectious  disease.  Without  going  into  tlie  numerous 
Mid  eontradietory  statistics,  we  may  say  this  much,  that  the  frequency 
of  inheritance  from  both  parents  is  noticeable  only  in  genuine  epflepsy, 

beginning  shortly  before  or  at  the  time  of  puberty;  while  in  symptomatic 
epilepsy  it  ir<  of  slight  importanrr.  In  the  lattor  variety  of  the  di^paff', 
transforming  inheritance  and  a  general  neuropathic  taint,  play  a  much 
more  important,  but  at  the  same  time  unintelligible  r61e,  bo  that  other 
etido^e  factors  appear  to  be  more  weighty.  Among  the  latter  are 
intra-  or  extra-uteri lu  tliseasos  of  an  infectious  or  toxic  nature  and,  as 
exciting  factors,  physical  and  psydiic  injuries  (friplitV 

S^jphilis  by  producing  a  specific  cerebral  lesion  may  be  the  raupe  of 
symptomatic  epilepsy.  Other  signs  of  focal  disease  besides  the  con- 
vulsions are  practically  always  found  in  such  cases.  In  others,  which 
appear  to  be  eases  of  genuine  epilepsy,  congenital  syphilis  probably 
has  the  same  etiolo^c  importance  as  any  constitutional  injury  that 
affects  the  c(>ntral  nervous  system,  such  as  various  intoxications,  alcohol, 
lead  and  the  like. 

The  relation  existing  between  epilepsy  and  eclampsia  infantum  calls 
for  special  discussion. 

Since  it  may  be  regarded  as  certain  that  the  two  disea.ses  are  funda- 
mentally different,  the  transition  from  eclampsia  to  epilepsy  is  no  more 
conceivaWe  than  a  transition,  for  example,  from  hysteria  to  epilepsy. 
The  question  is  whether  eclamptic  patients,  or  those  who  have  suffered 
from  eclampsia,  possess  a  certain  predisposition  to  epilepsy.  The 
statistics  which  we  find  in  the  literature  (see  Finekh's  analysis),  and 
which  without  exception  answer  this  question  in  the  afiUTOative,  are 
marriMl  l)y  two  serious  defects.  In  the  first  filace,  genuine  and  symp- 
tomatic e|»ilc])sy  are  not  differentiated  with  sutlicient  accuracy;  ami  in 
the  second  plaee,  it  is  impossible,  when  a  history  of  convulsions  in  infancy 
is  obtvned,  to  secure  sufficient  proof  that  the  convulsions  were  eclamptic 
in  character.*  The  only  way  in  which  positive  conclusions  can  be 
reached  is  by  keeping  a  series  of  eclamptic  children  under  oljservation 
for  a  period  of  years  instead  of  depending  on  retrospective  examinations 
of  epileptics,  but  this  method  has  never  been  systematically  employed. 
My  own  numerous  ol»ervations,  although  they  have  not  as  yet  been 
carried  on  for  a  sufficient  length  of  time,  tend  to  show  that  eclampsia 
does  not  indicate  any  prcdisposif ion  \n  epilepsy.  By  this  I  do  not 
mean  to  deny  that  a  child  wlm  has  had  erlamp-^ia  may  later  herome 
epileptic;  hut  such  cases  arc  rare  in  comparison  with  the  frequency  of 
eclampsia  in  chihihood. 

When  the  ease  is  merely  reported  by  a  layman  and  has  not  been 

*TIm  onnUnbiiUiy  of  clinical  d«t«  oblsilMd  fram  parFni*  w%m  fnrpibly  harm  In  ttpoo  m*  while  I  WM 
•tbool  ItMpMtor.  I  (ouad  that  many  parvnU  io  fiUiOiC  oiii  a  mmliral  mrpe<Mor'«  forrn  an«wrrp(l  th«  qtientioa 
M  to  wiMrtlMr  tbs  child  had  cvrr  hwl  cunvuUiOlu  ia  thv  neiCBtivr.  altliuush  I  tnyrlf.  »»  luwi^laiit  iii  llir  rlulilreo't 
cUni^  ImmI  tiMMd  tte  aMiM  child  for  •clmnptio  «oav«MoiM.  Such  oaBvulMona  attta  mmk*  vary  litUs  impna* 
•loa  M  tiM  pwnta,  and  we  oalir  nmankcml  whan  Ida  aliild  agaiii  daralopa  oMVMbiMia  M  mow  laMr  pwM. 
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under  accurate  ruedical  observation,  it  is  always  possible  that  the  first 
attacks  during  infancy  may  have  been  epileptic;  or  conversely,  attacks 
occurring  in  the  second  or  third  period  of  childhood  may  be  attacks 
of  late  eclampsia  (compare  i)age  333). 

Quite  independently  of  the  data  obtained  by  questioning  the  patient, 
which  we  have  used  as  a  starttti':  point,  \vv  may  h-pppulato  theoretically 
whether  the  convulsive  attack  itself,  judgctl  by  its  scvi  rity  or  frequent 
lecurrenccj  may  have  been  capable  of  producing  the  epikpiic  changes 
in  the  brain  indirectly  through  the  circulatory  disturbances  to  which 
it  may  have  given  rise.  Although  this  possibility  cannot  be  altogether 
denied,  there  are  so  many  well-founded  ohjertion?!  to  (for  the  litcrattiro 
see  Freud)  this  view  that  its  adherents  arc  constantly  diminishing  in 
numbers. 

Many  authors  see  in  atUmtUoxicaHowt  of  the  organism  an  important 
eliologic  factor  of  epilepsy.  As  yet  this  doctrine  of  autointoxication  is 
based  on  such  a  small  number  of  authentic  r fi?rs  tliat  wr  nood  not  dis- 
cuss it  here  and  may  refer  the  reader  to  the  text  l)oi>k-^  on  epilepsy. 

The  same  is  true  of  the  rare  rtilex  epilepsies,  the  study  of  which 
must  be  begun  all  over  again,  taking  into  account  what  wc  now  know 
of  the  spasmopbile  diathesb. 

The  diagnosis  of  epilepsy  in  its  well-developed  forms  is  easy  when 
the  rhronic  charartrr  of  tlu-  di^rase  has  become  n:nnifr'st  by  ihr  i>cri- 
odical  reeurrt  ncc  of  tin-  motor  or  psyehir  attacks  at  intervals  of  months 
or  years,  anti  permam'nt  inlerparoxysmal  changes  have  perhaps  already 
developed.  It  is  much  more  difficult,  and  frequently  quite  impossible, 
on  the  other  hand,  to  diagnose  epilepsy  from  the  first  convulsive  phe- 
nomena or  psychic  equivalents  as  observed  by  the  patient's  friends  or 
family.  The  clinical  expression  of  this  emotional  or  inhibitory  explosion 
is  not  in  itself  characteristic  of  epilepsy,  and  becomes  so  only  by  the 
periodical  recurrence  of  the  attacks. 

In  the  present  state  of  our  knowledge,  we  are  unable  in  every 
individual  ease,  even  after  a  careful  examination  of  the  patient,  to 
decide  whether  a  convulsive  attack  represents  the  first  manifestation 
of  an  organic  disease  of  the  hrain  or  merely  a  functional  dtf:tnrlifince. 
There  are  functional  convulsions  the  origin  of  wliieh  is  absolutely  unin- 
telligible— at  least  none  of  the  well-known  causes,  such  as  uremia,  for 
example,  can  be  discovered — and  such  attacks  we  are  inclined  to  regard 
as  the  first  manifestations  of  epilepsy.  In  the  suks(>(|U(>nt  course  of  these 
cases,  hnwovrr,  nrr  often  siirfir!-(Ml  Id  rtrnl  tli.it  the  convulsions 
remnin  limited  to  one  or  a  very  lew  attacks,  and  recur  cither  not  at  all, 
or  only  after  the  lapse  of  many  years. 

In  other  cases,  epilepsy  can  be  excluded  with  more  or  less  certunty 
after  the  first  examination,  and  some  other  positive  diagnosis  can  be 
made  in  its  stead. 
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Aside  from  those  cases  in  whirh  the  ?yni{)tomatic  nature  of  tlic 
convulsion  at  once  becomes  evicient  from  the  long  duration  (Hevtral 
hours)  of  the  first  attack,  the  attending  high  fever  or  other  phenomena, 
there  are  in  the  main  two  diseases  that  have  to  be  differentiated — *'Iate 
eclampsia"  ami  hysteria. 

Ry  the  term  "late  iM-Iainpsia "  T  mean  convtjlsinns  devr'lo|)ing  on 
the  founilation  of  ihr  s|)asni(»iihilr  diathesis  and  ditTcrin^  from  the 
ordinary  eclamptic  attacks  of  early  childhood  only  by  the  greater  age 
of  the  individual  attacked.  They  usually,  but  not  always,  represent 
repetitions  of  the  infantile  convulsions.  They  emulate  epilepsy  chiefly 
in  that  they  occur  during  the  fifth  to  the  eighth  year  of  life  (possibly 
Momewhat  later)  and  differ  from  eclampsia  by  the  presence  of  pronounced 
tetanoid  symptoms  and  their  faxorahle  prognosis. 

Hysterical  convulsions  and  dazed  conditions  arc  not  rare  in  older 
children,  that  is,  at  the  period  of  life  when  epilepsy  frequently  begins.  If 
the  physician  has  an  opportunity  of  observing  the  attack  himself,  the  ab- 
sence of  pupillary  rigidity,  of  analgesia  and  other  characteristic  symp- 
tom?: will  usually  enable  hlni  to  arrive  at  a  rorrect  diatjno?is;  but  a 
hysterical  child  is  not  always  willing  to  perform  for  the  physician's 
benefit,  and  even  in  the  hospital  the  physician  is  not  always  so  for- 
tunate as  to  witness  the  attack. 

In  such  cases  the  differential  diagnosis,  aside  from  the  general 
eon>;Id("rations  discusst'd  in  the  chapter  on  Hysteria,  must  bc  made  by 

the  aid  of  the  folhjwing  spcrial  points:  — 

If  the  attack  is  violent  and  comes  on  suddenly,  if  the  patient  is 
injured  during  the  attack,  and  urine  and  feces  are  evacuated  involun" 
tarily;  if  it  b  followed  by  prolonged  sleep  and  the  patient  has  no 
recollection  of  it.s  occurrence,  epilepsy  is  the  more  probable  diagnosis. 
I'^niformity,  short  duration,  and  recurrence  at  approximately  regular 
intervals  of  a  few  week.*i,  also  jioint  to  the  diagnosis  of  epilepsy. 

On  the  other  hand,  if  the  conditions  are  exactly  opposite  w  ith  respect 
to  the  above-mentioned  points,  it  is  a  much  less  powerful  argument  in 
favor  of  hysteria.  It  .is  only  when  the  patient  distinctly  remembers  the 
attack  when  it  is  brought  on  by  emotion,  and  suggestive  treatment  is 
followed  by  permanent  recovery  that  the  diapno-ji-  of  hysteria  can  bc 
made  with  any  degree  of  certainty.  We  would  especially  warn  against 
overestimating  the  significance  of  the  temporary  disappearance  of  the 
attacks  under  suggestive  treatment;  for  a  temporary  cure  of  this  kind 
may  be  simulated  by  what  18  the  result  of  pure  accident  in  cases  which 
are  undoubtedly  epileptic. 

The  prognosis  of  epilepsy  is  always  exceedingly  grave.  Aside 
from  the  fact  thai  the  patient  may  die  in  the  attack  as  the  result  of  some 
aeddent  or  from  exhaustion,  it  is  rarely  possible  to  prevent  recurrence 
of  the  attacks  and  the  gradual  development  of  the  postepileptic  physi* 
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cal  and  mental  decay.  The  diagnosis  must  be  questioned  in  all  cases 
with  rapid  recovery. 

The  treatment  of  epilepsy  is  a  thankless  task,  even  if  it  is  instituted 

vory  snnn  after  the  firFt  attack'*.  As  the  treat rnctit  is  thr  samn  in  rhiM- 
hooil  lis  in  ailuh.v,  we  sh;ill  merely  touch  upon  tlie  iimst  iinporlaiit  points. 

Treatment.  The  epileptic  attack  itself  usually  calls  for  no  special 
treatment,  except  to  guard  the  child  from  injury-  during  the  convulsions, 
from  biting  its  tongue,  and  from  aspiration  of  the  tongue,  by  drawing 
the  member  forward.  If  there  is  high  fever,  wet  packs  may  b<'  tried. 
If  the  attack  is  ahnnrnially  protracted  and  in  the  status  epilepticus 
chloral  in  doses  of  0.5  to  1.0  to  2.0  Gm.  (,8  to  1.3  to  30  grains)  per  rectum, 
or  inhalations  of  chloroform  act  as  a  sufficient  sedative. 

To  prevent  recurrence  of  the  attack  the  child  should  be  placed  under 
the  best  hygienic  surroundings  that  can  be  achieved  with  regard  to  diet, 
sleep,  and  light  mental  occupation  under  proper  supervision;  and  in 
addition,  mcilieinal  treatment  must  be  begun  at  onrc.  If  there  is  a  possi- 
bility of  the  epilepsy  U'ing  of  the  symptomatic  tyjM',  and  even  in  the 
absence  of  any  suspicion  of  syphilis,  a  vigorous  courec  of  treatment  with 
mercury  and  potassium  iodide  should  be  tried  because  of  their  known 
favorable  effects  on  inflammatory  brain  processes.  If,  however,  no 
re.'Jtilts  are  obtained,  the  treatment  must  not  he  kept  up  longer  than 
froin  four  to  six  weeks.  The  adininistration  of  bromide?^  must  then  be 
begun.  The  potassium  salt,  or  Erlenmeyer's  bromich-  mixture  (potas- 
sium bronnde  and  sodium  bromide,  of  each  1.0  Gm.  (15  grains),  ammonium 
bromide  0.5  Gm.  (8  grains),  or  one  of  the  newer  organic  bromide  combinar 
tions  may  be  selected.  Whether  gradually  ascending  or  descending 
,lo.<?es  should  be  prescribed,  or  a  constant  dose  given  for  a  considerable 
period  appears  to  be  a  matter  of  taste. 

The  important  point  is  not  to  be  satisfied  with  small  doses  of  bro- 
mides if  no  result  b  obtained.  The  attacks  must  be  suppressed,  if  neces- 
sary  by  the  exhibition  of  as  much  as  3  to  5  to  6  Gm.  (45  to  60  to  90 
gr.)  per  day,  to  a  child  of  five  years,  and  8  to  10  to  12  Gm.  (2  to  2i  to 
3  drams)  to  a  child  of  ten  years.  Under  medical  supervision  there  is 
uo  danger  in  doses  of  this  size,  and  the  disturbances  colli  ciively  known 
as  "  bromism "  can,  if  necessary,  be  made  to  disappear  rapidly  by  with- 
drawing the  drug  for  a  time.  If  a  cure,  or  only  a  moderate  improvement 
in  the  severity  of  the  epileptic  manifestations  is  effected  by  the  bromide 
treat nient,  it  should  be  continued  indefinitely,  possibly  with  occasional 
short  interruptions.  This  is  the  unanimous  opinion  of  all  competent 
physicians. 

In  order  to  rdnforce  the  effect  of  the  bromides  and  enable  the  patient 
to  get  along  with  as  small  a  quantity  as  possible,  when  it  is  to  be  taken 

for  a  long  time,  we  niay  adopt  the  suggestion  of  Richct  and  Toulouse 
to  keep  the  patient  on  a  diet  containing  as  little  salt  as  possible. 
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If  vt  ry  little  or  no  ctTt ct  at  all  is  pioduetHl  by  tho  hromides,  bella- 
donna or  a  combination  of  bromides  and  opium,  after  Flcchsig,  may 
be  tried,  althougb  but  little  is  to  be  hoped  from  this  method. 

The  question  of  surgical  interference  nrely  comes  up  in  (he  case  of 
children.   The  indications  are  the  same  as  in  adults. 

Many  nf  these  unfortunates  end  their  lives  in  institutions  for  the 
care  of  epileptics. 

NEURASTHENIA 

SiiicH'  we  have  hecoiiie  familiar  with  the  iicura.-^t  heiiia  of  adults 
not  only  in  its  severe  and  well-developetl  forms  but  alfo  iu  us  untial 
and  milder,  rudimentary  manifestations,  there  can  be  no  doubt  that 
children  are  subject  to  nettrasthenia. 

The  exact  nature  of  the  functional  anomaly  which  we  now  call 
neiira^^thenia  is  best  described  by  the  woffln  "irritable  weakncf^.s,"  i.  c, 
a  pathologic  increase  of  irritability  and  <liminished  resistance  to  fatigue. 
The  two  factors  go  hand  in  hand,  but  not  in  the  same  degree,  the  irrita^ 
bility  being  sometimes  more  marked,  while  at  other  times  weakness  is 
the  roost  prominent  factor. 

Although  neurasthenia  represents  a  disease  of  the  entire  nervous 
system,  we  do  not  liiid  in  an  individual  ca.se  that  all  the  various  nervous 
functions  are  equally  affected.  Quite  often  the  disturbances  appear 
to  be  isolated  or  localised,  so  to  speak,  and  it  is  only  after  a  thorough 
examination  of  the  patient,  or  more  frequently  after  we  have  observed 
his  subsequent  development,  that  we  realize  that  the  individual  symp- 
tom is  the  expression  of  a  pathologic  change  which  is  responsiljle  for  a 
variety  of  other  symptoms.  Tliis  explains  the  variegated  character  of 
the  disease. 

Before  describing  the  symptomatology,  a  few  words  must  be  devoted 
to  a  general  question,  namely,  the  distinction  between  neurasthema  and 

hysteria.  While  the  two  diseases  are  frequently  combined  in  the  same 
individual,  nevertheless,  since  we  have  adopted  Mobius'  law*  in  re- 
gard to  the  p.syetiogenie  origin  of  hysterical  symptoms  we  refuse  to 
recognise  as  genuine  transitional  forms  either  "neuro-hysteria"  or 
"neuro-epilepsy."  In  our  opinion  these  conditions  merely  represent 
comlnnations — intricate  and  difficult  to  unravel,  it  is  true  of  two  related, 
but  nevertheless  intrinsically  distinct  neuroses,  neurasthenia  and  hysteria. 
At  the  same  time  we  can  readily  fvc  that  the  same  cliiiieal  symptoms 
•  may  be  produced  by  either  of  the  two  neurose.s,  as  will  be  illustrated 
by  examples  both  in  this  chapter  and  in  that  on  Hysteria. 

Neurasthenia  is  by  no  means  always  a  permanent,  invariable,  con- 
stitutional anomaly;  it  maybe  temporaiy,  developing  under  the  influence 
of  bodily  or  psychic  fatigue,  and  disappear  as  soon  as  the  cause  is 

*  Am  oluptvr  on  HytUria. 
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removed;  but  there  is  no  essential  difference  in  the  manifestations  at 

the  two  forno'. 

Symptomatology.  ^Unlike  hysteria,  the  occurrrn(  r  of  luurastht  iiic 
syuiptouis  dues  not  depend  on  a  certain  dogree  of  psydiic  ilevclopiiK  nt, 
and  wc  accordingly  see  the  abnormal  irritability  niauifesting  itself  in 
the  simple  reflex  processes  of  very  young  infants.  Perhaps  the  eariiesi 
symptom  is  an  abnormal  tendency  to  fright;  the  sudden  starting  of 
the  sleeping  or  quietly  resting  infant  under  the  influence  of  a  sudden 
noise,  or  bright  illumination.  The  sudden  start  is  sometimes  accompanied 
by  a  cry,  which  is  purely  reflex;  it  has  as  yet  no  psychic  counterpart, 
there  is  no  fear  of  any  impending  evil.  The  vinlont  crying  and  strug- 
gling of  many  youny  infants  in  the  halhtul)  is  a  similar  phenomenon. 
The  mothers  uciually  think  the  child  is  afrai<l  of  falling.  Wlu-ther  the 
child  is  distressed  by  vertigo  or  some  similar  seuriatiuu,  wt-  do  uut  know. 
Continuous  crying,  day  Ami  night,  and  almormaUy  light  sleep  may  also 
be  earlyfeiymptoms  of  neurasthenia;  but  one  should  be  cautious  in  mak- 
ing such  a  diagnosis,  because  somatic  diseases  (disturbances  of  nutrition, 
interference  with  nasal  respiration  from  coryza)  may  be  the  true  cause. 
Sometimes  mild  general  twitching  of  the  whole  body  can  be  elicited  by 
tapping  any  part  of  ihr  por^^on.  It  is  very  difficult  to  estimate  whether 
the  reflexes  arc  exaggerated  in  infants. 

The  symptoms  of  neurasthenia  are  both  somatic  and  psychic. 
Among  the  former  we  distinguish  between  aubjective  and  paroxysmal^ 
such  as  headache,  vomiting,  syncope;  and  the  chjecHve  and  permamni 
symptoms,  which  are  comparable  to  the  stigmata  of  hysteria  and  of 
great  diagnostic  value  because  they  can  always  be  discovered  by  examin* 
ing  the  patient.  It  should  be  eni{)hasizcd,  however,  that  they  are  fre- 
(juently  absent  or  present  only  in  part  in  cases  of  pronounced  neuras> 
thenla.  Those  ohjectivo  and  permanent  symptoms  are:  Increase  of 
the  tciKloii  and  jieriosteal  reflexes,  the  cutaneous  and  mucous  membrane 
reflexes  heinj^  uonnal  or  <:reatly  diiuiiiished  (absence  of  corneal  reflex 
and  pharyngeal  rellext>);  tremor  of  the  eyelids,  or  intoiuplete  closure 
of  the  palpebral  fissure  when  the  child  attempts  to  close  its  eyes  (Rosen- 
bach's  phenomenon);  increase  in  blood  pressure*  to  110  or  over  150 
mg.  of  mercury  instead  of  80  to  90  mg.  (Hdm,  Strauss);  changes 
in  the  pulse  rate;  alternating  inequality  of  the  pupils  (Mildossewaki, 
Pick,  Schoumann  and  others;);  evanescent  variable  differences  in  the 
innervation  of  the  two  sides  of  the  body,  observed  both  in  the  facial 
nmsdes  and  in  the  mnsrles  of  the  extremities;  sudden  clianges  of  color 
and  the  appearance  of  fiirtinji;  erythema  in  the  temples,  neck,  uj>pcr 
portioiir*  uf  tlie  chest  (erytheuia  juidendi)  wiien  the  clothing  is  reuuive*! 
for  purposes  of  examination;  slight  tremor  and  shaking  of  the  hands, 
hurried,  noi.«y  manner  of  speech  or  stammering.   Anvstbcsia  such  as 

*  Mcaaurad  with  C&itiwr'c  tonotx»ter. 
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occurs  in  hysteria  does  not  belong  to  the  picture  of  ncurastlienia,  and 
tiic  above-mentioned  absence  of  pharyngeal  and  corneal  reflexes  is  by 
no  means  accompanied  by  ana»theria  or  hyperesthesia  of  these  parts 
(Kicwc).  Similarly  Bartenstein  has  shown  that  Head's  zones  in  children 
caimot  be  rogarclcd  as  stigmata  of  neurasthenia  in  the  absence  of  disease 
of  the  in<<Tnal  nrcatis. 

Tho  Rbovi-  iiicntidncfl  symptoms  have  very  (litTcrciit  diagnostic 
values;  tlie  presence  oi  unc  alone  ]>r()ves  iibj?olulely  notliing.  It  must 
be  reinembered  also  that  many  of  them  nmy  have  an  organic  cause — 
t&  for  example,  increase  in  the  reflexes;  abnormal  increase  of  the  Uood 
pressure  (inflammation  of  the  kidneys);  inequality  of  the  pupils  (en- 
largement of  the  bronchial  and  mediastinsl  glands  stimulating  the 
dilator  fibres  in  the  sympathetic  nerve);  tremor  and  the  like.  Others, 
such  as  stammering,  may  represent  an  independent  disease;  others 
««rain,  su<'!i  a>9  Rosenbach's  symptom,  tremor  of  the  hands,  among 
othrr-^.  are  extremely  elusive,  they  are  intliealions  of  uneasiness  and 
cxejienient  rather  than  signs  of  the  neuropathic  constitution  and  for 
that  reason  observed  only  at  the  first  examination,  after  which  the 
child  ceases  to  be  afraid  of  the  doctor.  It  should  also  be  stated  that 
the  facial  phenomenon  (Frankl-Hoehwart  and  others),  which  is  often 
included  among  the  symptoms  of  neurasthenia  is,  in  our  opinion,  to  be 
r^arded  not  as  a  g(  neral  nervous  symptom  but  as  a  characteristic  ffign 
of  latent  spasmophilia  (Thiemich)  (compare  page  307  ). 

Tho  paroxysmal  somatic  manifestations  of  infantile  neurasthenia 
are  inuny  and  various.  Often  thoy  ^^how  themselves  only  under  special 
circumstances,  such  as  tlie  presence  of  some  acute  general  <lisease, 
becau.«^c  the  normal  power  of  inhibition  is  absent  and  certain  symptoms 
on  that  account  assume  alarming  dimensions  and  oxhilMt  an  abnormal 
degree  of  severity.  These  are  seen  in  diseases  of  the  respiratory  organs 
which  are  accompanied  by  cough.  Where  a  child  with  sound  nerves 
woul  l  merely  have  an  ordinary  cough,  a  nervous  child  will  develop 
convulsive  cough  of  alarming  severity,  with  cyanosis,  choking  and 
vomiting.  Tln  re  is  no  doubt  that  cases  of  this  kind  are  often  mistaken 
for  whooping-cough,  even  by  f>hysieians.  Vomiting  is  a  neuropathic 
symptom,  produced  in  many  cliiMien  by  any  kind  of  excitement — for 
instance,  when  they  are  awakeneii  in  the  morning  to  go  to  school,  or 
during  the  walk  to  school,  or  as  soon  as  they  have  entered  the  class- 
room. Constipation  also  occurs  in  children  as  in  adult "  hypochondriacs," 
although  diarrhoea,  or  even  incontinence  of  feces,  is  more  frequent  as 
the  rpsult  of  worry  or  excitement.  These,  however,  are  graver  forms 
of  the  disease.   Loss  of  a|)petite  is  a  frequent  symptom. 

Diurnal  and  nocturnal  enuresis  and  pollakiuria,  whi(  h  are  usually 
d'tf*  to  n  general  neuropathic  constittition.  bnve  been  sufficiently  dis- 
cussed in  the  chapter  on  Hysteria  (sec  page  303).    In  this  connection 
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mention  should  also  be  iiiade  of  the  inability  to  urinate  in  the  i)risrnc'e 
of  other  persons — even  near  relatives,  which  is  observed  in  many  cluldren. 

Palpitation  and  arrhythymia  are  also  8yni|>toiD8  of  neurasthenia. 
Tlie  neuropatluc  Bymptonui  referable  to  the  nervous  system,  sneh  as 
vertigo  on  looking  down  from  a  great  height  or  riding  baeicwards  in  a 
carriage,  or  under  other  similar  circumstaiiee!5.  fiudden  syncope  from 
fright,  fatique  and  like  causes,  occupy  an  internudiate  position  between 
the  somatic  and  the  purely  psychic  phenomena.  Mention  mu^t  also 
be  made  of  nervous  headache^  which  is  one  of  the  most  frequent  somatic 
symptoms  in  m  uiojiathic  children.  As  a  rule  it  does  not  appear  until 
the  child  is  old  enough  to  go  to  school,  and  of  all  the  neurojtathie  symp- 
toms is  probably  the  one  that  is  the  most  frefjtiently  attributable  to 
the  stress  of  school  work.  Forced  attention^  not  the  result  of  spon- 
taneous interest  in  the  subject  under  discussion,  a  restless  anxiety  as 
to  how  the  lessons  will  turn  out,  or  pontive  fear  when  the  lesson  has 
not  been  properly  prepared  or  understood;  in  short,  the  whole  array 
of  school  worri(\«,  which  adults  often  sniile  at  so  incons-iderately,  may 
produce  he.n istchr.  Other  things  tliat  contril)Ute  to  the  headache  are 
the  enforced  immobility  for  several  hours  an«i  the  vitiated  ami  over- 
heated air  which  accumulates  in  an  ill*ventilated  class-room  by  the  end 
of  the  hour,  particularly  as  these  children  are  usually  pale  and  flftbby 
and  habitually  suffer  from  cold  hands  and  feet,  or,  in  other  words,  from 
improper  distribution  of  the  blood.  Hence  we  are  often  told,  and  we  have 
no  reason  to  disbelieve  the  statement,  that  the  headache  n  adily  disap- 
pears during  the  holidays  and  returns  a  vcck  or  two  after  school  begins. 

The  headache  may  be  present  in  the  morning,  but  usually  does 
not  develoj)  until  after  several  hours  of  lessons,  sometimes  earlier  some- 
times later,  disappearing  gradually  during  the  noonday  meal  or  pep- 
sisting  until  the  child  goes  to  bed.  It  does  not,  as  a  rule,  appear  to  be 
very  severe;  the  child  rarely  wants  to  lie  down  unless  accustomed  to 
do  so  by  the  anxious  mother.  It  b  usually  described  as  a  dull  headache, 
chiefly  frontal;  the  variety  described  as  affeeUng  the  entire  skull  like 
an  ill*fitting  helmet  (casque  neurasth<5ni(iue,  Charcot)  seems  to  be  rare 
in  children.  The  scalp  is  often  sensitive,  sometimes  !»o  much  so  that 
combing  the  hair  causes  intense  pain  and  is  given  up  on  that  account. 
Although  this  "school  headache"  which  we  have  just  described  L*»  usually 
neurasthenic,  there  are  also  many  cases  in  wluch  it  proves  to  be  an 
hysterical  imitation.  Thus  as  a  school  inspector  I  would  find  that  in 
some  elas.ses  of  girls  a  third  or  more  of  the  children,  usually  between 
tlie  rifres  of  10  to  14,  when  questioned,  woulf!  answer  that  they  had 
headaehe;  whereas,  in  another  class  of  40  to  50  girls  of  the  same  age, 
only  a  few  complained  of  headache.  The  oftener  the  question  is  ssked 
during  the  year  in  the  same  class,  the  greater  will  be  found  the  number 
of  children  complaining  of  headache.   When  large  numbers  of  these 


Digitized  by  Goo^^Ic 


FUNCTIONAL  DISEASES  07  THE  NERVOUS  SYSTEM  3» 


childrrn  are  troatct]  by  fsopppstion,  pivitifr  thrni  dnily  a  few  (l^op^^  of 
hitter  tiiifturt',  or  ronipound  tincture  of  cinchona,  or  a  .-liurt  dnurlu'  to 
the  fi)rcheati,  a  rapid  and  permanent  cure  is  effected  iti  a  great  many 
cases  (Herrmann).  Such  cases  are  hysterical,  whereas  the  same  treat- 
ment ifl  without  effect  in  neurasthenic  children. 

Another  typical   neurasthenic  complaint  is  nervons  asthenopia, 
which  has  been  exhaustively  f^tTtdictl  f)y  Wilhraiid  and  Sflnger  and  . 
which  most  commonly  develops  between  the  age^  of  10  and  14. 

"The  patients  complain  of  flickering  before  the  eyes;  they  say  that 
the  letters  and  lines  on  a  page  disappear  as  they  look  at  them,  that 
everything  is  confused,  and  that  reading  makes  the  eyes  watt  r  and 
gives  them  violent  pain  in  tin  hrnw  nnd  eye?;.  When  a  ( hild  complain- 
ing of  ihehc  symptoms  is  asked  to  read  aloud  it  i-^  noticed  that  it  soon 
begins  to  halt;  the  individual  words  sire  not  properly  recognized,  and 
sometimes  whole  syllables  are  improp(  ri\  pronounced.  The  child  grad* 
ually  holds  the  book  nearer  and  nearer;  for  a  time  it  is  able  to  read  a 
few  words  correctly,  and  then  the  old  trouble  begins  again.  Finally, 
when  the  Httio  pntiont  is  liolding  the  Imok  so  closr  tliat  it  almost  (oui'hes 
its  nose,  the  reading  stoj)s  altnixether  anil  a  .series  of  peculiar  inanfruvre.-^, 
rotation  of  the  iiead,  turning  of  the  book  toward  the  source  of  light, 
and  so  on,  are  begun  without  producing  any  improvement  in  the  vision. 
These  visible  efforts  to  read  are  accompanied  by  wrinkling  of  the  fore- 
head, contraction  of  the  eyebrows  and  of  the  orbicularis  palpebrarum, 
twitching  of  the  lips,  and  in  short,  by  a  series  of  active  a.^sociated  move- 
ments in  the  entire  muscular  region  supplieil  by  the  facial  nerve. 

"According  to  Wilbrand  and  S&nger,  this  affection  in  quite  frequent; 
but  although  we  paid  especial  attention  to  the  matter  wc  hardly  ever 
found  a  case  of  it  in  our  own  material.  Nevertheless,  it  is  of  some  im- 
portance ns  a  tyttical  in  nrasllienic  affection. 

"  With  reuard  to  the  psychic  behavior  of  the  child,  the  irritable  weak- 
ness first  tnanifests  itself  in  a  striking  uncertainty  of  disposition,  while 
the  intelligence,  on  the  other  hand,  seems  to  be  but  little  affected. 
Owing  to  the  diminished  resistance  to  fatigue,  the  ehild^s  attention  soon 
flags  and  it  loses  interest  in  stmlies  which  it  had  previously  pursued 
with  pleasure  athI  a  desire  to  excel:  so  that  children  who  are  sMifTering 
frotn  neurasthenia,  although  of  normal  intelligence,  go  on  from  bad  to 
worse  in  their  school  work  and  exhibit  a  constantly  increasing  diUness 
(neurasthenia  cerebralis,  Emminghaus).  This  dulncM  is  often  the  expres- 
sion of  a  melancholic  or  hypochondriacal  depression,  which  also  is  the 
direct  result  of  the  siibj(  i  five  «ens«>  of  weakness. 

"  In  youtii:  m  uia-thenic  chil-iren  fear  is  the  most  prominent  psychic 
symptonJ.  The  children  are  alraid  of  everything  strange  that  they 
are  brought  in  contact  with;  they  are  afraid  of  any  friendly  little  dog 
or  cat,  of  a  new  toy,  of  a  strange  face  or  unfamiliar  room.  At  the  same 
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time  I  hits  fear,  which  manifests  itself  in  wild  outcrit^  aiui  ysti  uggle^  and 
a  terrified  expression  of  countenance,  has  no  normal  motive  and  is  not 
due  to  any  past  experience  of  barm :  for  even  a  child  with  sound  nerves 
will  cry  out  on  seeing  a  dog,  if  it  hn^  ever  been  bitten,  and  bawls  and 
gtruggh^s  against  the  doctor,  if  the  latter  has  ever  hurt  hini.  Older 
childrrMi  usuaHy  control  thrnTselves  to  the  extent  of  *;uppressinfr  their 
\vikv.<  and  manage  to  keep  from  crying  out,  hut  it  Ls  ea.«!y  to  see  that  fear 
iifi  gri])ping  thom  by  the  throat  and  that  they  are  hardly  able  to  speak. 
At  the  same  time  they  remun  at  a  respectful  distance  from  the  doctor 
and  tremble  whenever  he  makes  the  slielitrst  movement, 

"  SoiiictlnH'p  ill!'  cliildren  hide  tlicir  f(>ars  under  an  asfJiiniption  of 
coiira^i^  or  olwitinaey.  Thus,  1  know  a  four-year-old  neurasthenic  who, 
whenever  he  is  spoken  to  by  a  stranger,  shakes  his  fist  at  him,  although 
with  a  frightened  expression  of  countenance,  and  threatens  to  "maIc 
him  one/'  but  at  once  bursts  into  tears  and  tries  to  run  away  if  one 
attempts  to  molest  him. 

"  Fear  fl.«  well  as  joy,  especially  in  ohler  children,  finds  expression 
in  severe  paroxysuis  of  sustained  eonvul>i\  <•  lau.yhin^'  or  er^Mnf:.  Children 
wh«)  as  soon  as  they  enter  the  consultiiig  room,  or  at  the  latest  when 
th<>y  are  undressed,  make  a  wild  scene,  and  throw  themselves  on  the 
floor  in  a  fit  of  rage,  are  always  neurasthenic  children  that  have  also 
been  badly  brought  up.  In  many  of  these  neurasthenic  children  the 
emotion  of  fear  or  anger,  snpirtinies  also  of  puddm  frijiht  after  some 
inadvertent  injury,  produces  bri*  f  attacks  of  a  daztni  condition  {'Weg' 
bleiben')  which  the  laity  quite  aptly  describe  as  '  convulsive  rage.' 

"These  attacks  have  recently  been  described  in  detail  by  Neumann. 
When  thi'  (  liild  atteni|>ts  to  cry  it  is  unable  to  progress  beyond  the  stage 
of  in<|)iration ,  tlif  expiratory  nin=rlos  remain  in  spasmnrlic  contraction 
anil  lirratiiing  in  arrested.  In  (Usim  latioti  the  chihl  strikes  out  with  it.s 
ftsts  once  or  twice,  the  face  becomes  pale  and  the  entire  body  rigid,  the 
eyes  are  turned  up,  and  eomeiousness  is  lost.  As  a  rule,  involuntaiy 
evacuation  of  the  bowels  does  not  take  place.  Usually  the  attack  lasts 
only  a  few  seeonils,  although  to  the  anxious  relatives  it  often  seems  as 
many  minutes  As  tln^  spasm  relaxes  the  child,  who  in  the  meantime 
has  usually  fallen  Itackward,  rarely  forward,  at  last  manages  to  catch 
its  breath  and  gives  a  loud  cry,  which  may  or  may  not  be  preceded  by  a 
short  inspiration,  as  if  the  child  had  at  last  succeeded  in  making  tho 
intended  expiratory  movement  which  it  was  prevented  from  effecting 
by  the  spasm  of  the  inspiratory  muscles." 

As  appf^sr«  from  this  description,  attacks  of  this  kind  may  show  a 
very  great  similarit}  to  the  expiratory  apnu^a  which  is  related  to  larj  ngo- 
spasm  (see  page  298). 

The  diagnosis  is  made  by  the  regular  absence  of  inspiratory  stridor 
and  of  galvanic  overexcitability  of  the  nervous  system,  and  these 
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attacks  of  ronvulsive  rage  cannot  therefore  be  included  among  the 
phenomena  of  spasmophilia.  There  is  also  a  dilTerenc*'  in  the  age  of 
the  children.  Whereas  spasmophile  convulsions  occur  chiefly  between 
the  ages  of  six  and  eighteen  months,  the  above-described  attacks  of 
convulBivc  rage  usually  do  not  manifest  themselves  until  the  second  or 
third  year  of  life  and  almost  always  disappear  at  th«'  latest  when  the 
child  reaches  the  age  of  five.  An  attack  can  often  he  prevented  by 
educational  measures,  by  making  it  dear  to  the  child  that  any  attcm[)t 
to  hold  its  breath  will  he  immediately  followed  by  severe  punishment; 
in  this  way  one  may  often  succeed  in  preventing  the  spasm  by  a  blow 
or  by  iii(T»-ly  tlit(iit('nlii<:  \u  strike.  Once  the  attack  has  developed 
it  can  hi'  sliortnir.l  by  dashing  cold  water  nn  the  face,  l»y  a  light  Mnw 
or  ^ionie  other  cutan("nti«  irritant;  but  even  witlioiit  intrrfcrencc  of  any 
kind  no  fear  need  be  entertained  for  the  child's  life  or  any  other  injury, 
aside  from  the  possibility  of  its  hurting  itself  when  it  falls  to  the  ground, 
and  in  this  respect  the  attack  differs  essentially  from  spasmophile 
convulsions. 

Disturbances  <>}  sleep  occur  in  association  with  a  great  variety 
of  diseajies  in  childhoo<i,  lus  well  a?  among  adults,  and  indicate  pain, 
fever  or  some  other  disturbance.  In  the  absence  of  any  physical  basis 
we  are  justified  in  regarding  the  disturbance  as  a  nervous  phenomenon; 
in  fact,  objective  investigation  and  observation  of  children  whose  sleep 
is  habitually  disturlu'd  have  shown  that  these  children  are  nervous 
individuals  and  tliat  the  troubled  sleep  is  merely  a  symptom  of  the 
constitutional  anomaly. 

The  clinical  manifestalions  are  various.  Some  children,  both  infants 
and  older  children,  instead  of  going  to  sleep  at  once  after  they  have  been 
Suffieiently  fed  and  put  to  bed,  as  normal  children  do,  lie  awake  for 
hours,  but  when  sleep  finally  comes  on  it  is  of  normal  depth  and  duration. 
Some  children  will  not  go  to  sleep  unless  they  are  allowe<l  to  sttck  a 
finger  or  a  corner  of  the  bedclothes;  others  must  have  the  face  completely 
covered  with  the  bedclothes;  and  some  cannot  sleep  unless  they  are 
fitting  up  or  lying  on  their  stomachs.  These  are  mere  habits  for  which 
the  children's  surroundings  are  frequently  responsible,  but  the  rapidity 
and  obstinacy  with  which  thf  ^e  halilis  liernnt'^  rstabli-shfd  nevertheless 
indicate  the  presence  of  .some  pathol<»gic  factor  in  the  chiM'«  makeup. 
There  are  other  cases  in  wliich  the  children  go  to  sleep  proiupUy,  l»ut 
do  not  sleep  soundly  and  are  easily  aroused  by  a  show  of  light,  or  even 
inthottt  any  recognisable  cause.  8ome  children  exhibit  a  variety  of 
motor  phenomena,  such  as  grinding  the  teeth,  rolling  a}>out,  flexion  and 
extension  nf  t!ir  arm*!  and  h->s-^.  ntiil  the  like,  whi'-h  indicate  flml  they 
are  not  sleeping  soundly.  These  inovemeiils  continue  without  wake  ning 
the  child  and  may  be  rhythmical  and  quite  violent,  presenting  the 
cbaracter  of  stereotypias  (jactatio  capitis  noctuma)  [Swoboda,  Zappcrt]. 
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Many  children  as  they  drop  off  to  sleep  go  ilirough  complicated 
aetions  which  suggeit  dreftma.  They  are  apparently  playing  with  some 
toy,  or  occupied  with  their  eehool  duties,  point  upward  with  the  finger 
and  indulge  in  other  similar  antics. 

A  poofl  mnny  rlillilrrn  .hirinfr  th(>  prhnol  age  are  given  to  .'^ntfinnm- 
buli-sm;  ihvy  ^ct  out  of  tini.  from  the  ))r(lr(»om,  for  example,  to  the 
nursery,  play  wilh  their  books;,  ami  niially  return  to  bed  unless  they 
are  seen  by  some  one  and  walcened.  The  child's  behavior  in  the  som- 
nambulistie  state  is  perfectly  quiet,  and  it  is  quite  unconscious,  in 
contradistinction  to  it<  hehavior  daring  attacks  of  night  terror,  pavor 
Doeturniis,  which  wr  sliall  now  proceed  to  descrihe. 

Favor  nocturnu.s,  or  night  terror,  if  a  special  form  of  nervous 
dbturbauce  which  in  the  literature  is  usually  described  as  an  independent 
affection,  although  many  authors  have  recognised,  and  insisted  upon 
its  <Ii  pcudcnce  on  a  nervous  consUtution. 

Night  terror  oecuns  most  frequently  between  the  ages  of  three  and  six 
years,  hut  may  p<*r>i<t  in  oM(t  ehiidron  to  the  hrfrinniiiir  of  puberty. 
Both  sexes  arc  e<iuaily  atTecteti.  The  attacks  usually  occur  one  or  several 
houn  after  the  child  has  gone  to  sleep.  It  wakes  up  with  a  cry,  rits  up 
in  bed,  and  manifests  other  signs  of  extreme  terror,  which  often  seem 
to  be  due  to  some  terriblt  dream,  judging  from  the' words  and  fragments 
of  !*entenres  which  the  child  utter?;  durintr  the  attack.  In  a  terrified 
manner  it  begs  the  nurse  to  keep  olT  the  doir  or  man  t!iat  is  frightening 
it,  to  hold  on  to  it,  not  to  let  it  drop,  not  to  punish  it,  etc.  Even  after 
the  light  is  turned  up  and  the  mother  has  taken  the  child  up  to  comfort 
it,  the  terror  stiU  continues,  and  it  takes  from  a  quarter  to  half  an  hour 
before  the  child  recognizes  the  situation  and  allows  itself  to  be  pacified, 
ant!  goes  to  sleep  again.  Soinetinir^s  tlie  attack  reeurs  in  a  milder  form 
once  or  rarely  twice  in  the  saine  riifiht.  As  a  rule,  the  child  remembers 
nothing  of  the  attack  on  awakening  in  the  morning. 

The  intensity  as  well  as  the  frequency  of  the  attacks  is  extremdy 
variable;  sometimes  attacks  of  day  terror — pavor  diurniM— occur  in 
the  daytime. 

A  variety  of  physical  causes  have  been  suggested  fnr  tlie  occurrence 
of  the  attacks,  such  as  worms,  digestive  disturbance."?,  overloading  of 
the  stomach,  constipation  and  the  Tike.  Rey  caDed  attention  to  the 
presence  of  adenoid  vegetations  in  many  eases.  He  believes  that  the 
interference  with  respiration  aii<3  tin  eoii>. nuent  aecumtilation  of  carbon 
dioxide  causes  intoxication  of  the  brain  and  a  nervous  diseharL;!'  in  the 
form  of  an  attack.  These  possible  causes  must  of  course  receive  attention 
in  the  treatment  of  this  class  of  patients;  it  is  to  be  remembered,  how- 
ever, that  they  are  absent  in  a  great  many  cases  of  night  terror  and, 
conversely,  that  they  arc  present  in  many  children  without  producing 
any  attacks.  The  increased  susceptibility  to  carbon  dioxide  accumula* 
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tion,  which  is  mentioned  by  Rey,  is  after  all  but  a  sign  of  an  abnormally 
irritable  nervous  system. 

Neither  BomnambuliBin  nor  night  terror  has  anything  to  do  with 
epilepsy. 

In  connection  with  this  nocturnal  disturbance  it  should  be  cursorily 

inpntioncd  that  i^ome  children  ar<'  vory  diffirtilt  to  wake,  even  after 
a  long  nip;h('s  rest.  In  tliu  nioniing  iIr'V  arc  tirunk  with  sleep,  irritable 
when  they  are  called,  and  continue  tu  be  halt  awake  while  they  are 
dressing  and  eating  their  breakfast.  It  talces  th^e  children  a  long 
time  to  wake  up  completely.  In  psychopathic  institutions,  particularly, 
it  b  often  noticed  that  the  more  nervous  children  do  not  accomplish 
as  much  durinp:  the  first  hour  as  they  do  later  in  the  day. 

Heredity  plays  an  essential  part  in  the  etiology  of  neurasthenia. 
It  is,  however,  usually  associated  with  injurious  environment  and  im- 
proper training.  An  irregular  mode  of  life,  restlessness  and  dissensions 
at  home,  being  allowed  to  take  part  in  the  amusements  of  adults,  usually 
at  the  exprnsr  of  sleep,  and  the  reading  of  books  that  excite  the  iniagina- 
tion,  rtc,  grrally  undcrniine  the  child's  nervou!?  ronstitution.  The  mental 
strain  of  school  work,  particularly  in  children  who  are  naturally  nervous 
and  not  very  highly  gifted  intellectually,  and  who  are  made  to  bepn  school 
too  early  and  forced  in  their  studies,  is  also  a  potent  factor  of  evil. 

A  severe  somatic  disease,  as  well  as  frequently  recurring  inililer 
illnrfses  (as,  for  example,  in  childrrn  with  a  tendency  to  exudative 
diseajiieij)  may  give  rise  to  ueurasthi'iiic  conditions;  but  it  is  a  mifstake 
in  oui'  opinion,  to  say  that  every  child  of  school-going  age  that  looks  a 
little  pale  is  anaemic,  and  to  accept  that  as  sufficient  explanation  for 
existing  nervous  symptoms. 

Finally,  the  bad  eflfects  on  the  child's  nervous  system  of  indulging 
regularly  in  alcoholic  bcvprages,  must  be  alluded  to,  although  this  very 
modern  theme  requires  no  further  elaboration. 

The  diagnosis  of  neurasthenia  is  not  difficult  in  most  cases,  but 
the  child  must  always  be  subjected  to  a  searching  examination  for  the 
existence  of  any  organic  disease  that  may  be  either  the  cause,  or  merely 
a  concomitant  of  the  neurofY'ithic  symptom",  which  arc  tin  most  j)romi- 
nent  features  of  the  ciinieal  picture.  .Many  cerL'Ijral  itfTcct ions.  «uch  iiii 
tumors,  epilepsy  and  chorea,  for  u  long  lime  give  rise  only  to  general 
neuropathic  symptoms,  until  finally  the  grave  characteristic  signs  of 
the  organic  disease  make  their  appearance. 

The  prognosis  of  infantile  neurasthenia  depends  partly  on  the 
severity  of  the  inheritod  disability  and  partly  on  the  environment, 
whether  favorable  or  unfavorable  to  the  child'.s  development.  Under 
favorable  conditions  complete  recovery  is  possible. 

In  many  cases  the  most  important  part  of  the  treatment  is  the 
removal  of  the  most  prominent  symptoms,  which  may  be  accomplished 
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by  llu'  usual  iiielliotls  I'lnployrd  with  a  certain  uitHcuic  of  tliscrt'tion. 
The  coBBcientious  physician,  faoweveFf  will  never  Iobc  t^ight  of  the  oausa- 
tive  disease  and  will  therefore  scrupuloiuly  avoid  polypragmasia  and  a 

invrv  I'rctcnsc  at  treatment  for  the  Make  of  doing  something.  The  egotism 
f\ii<l  the  triidi  iK  y  tr)  hypochnntlrincal  >'('If-aiia!y!iis,  which  are  charac- 
teristic of  neurasthenic  ctiiidren — aslunishiag  examjih's  of  this  tendency 
arc  often  seen  in  children  of  a  tender  age— are  in  danger  of  being  enhanced 
by  constant  medical  treatment,  both  directly  and  indirectly,  and  by 
the  constant  attention  such  children  receive  from  their  parents.  Indeed, 
hysteria  may  be  directly  produced  by  such  a  policy.  Besides,  drugs  at 
this  age  usually  have  but  little  effect  and  may  be  dispensed  wilh  nUo- 
gether.  This  is  especially  true  of  the  great  multitude  of  nutrients,  tonics^ 
hxmatouics  and  other  reniedicii  which  are  t$hamele8$ly  advertised  and 
placed  on  the  market  by  our  modern  industrial  institutions. 

In  almost  every  instance  the  symptomiB:  can  be  made  to  disa{>pear 
by  correcting  faulty  environment,  by  restricting  w  rll-nu-ant  but  ill- 
advised  ediiratinnal  methods,  and  by  regulating  the  child's  mode  of 
life,  providing  it  in  in  the  physician's  power  to  do  so. 

As  an  example,  we  may  mention  the  symptom  of  anorma.  Every 
ph]mician  is  familiar  with  the  type  of  nervous  child  that  never  a^ks  for 
anything  to  eat  and  for  whom  every  meal,  especially  the  principal  meal 
of  the  day,  is  a  sfuin-e  of  ii  rrm  ]('.>t  the  anxious,  neurojiat liic  fatln^r  may 
force  it  to  eat  by  threatening  a  lluii^'in^.  J^very  physician  knows  also 
that  he  can  accomplish  more  by  forbidding  every  form  of  coercion  than 
with  any  medicine  or  diet-list  that  he  might  order,  and  the  children  of 
this  type,  when  they  are  away  for  their  summer  holiday's  or  on  a  visit 
to  relatives  in  the  country,  learn  to  eat  without  any  troubli .  It  is 
ef|ually  irrational  tn  put  a  ticuropathic  child  on  a  forced  diet  that  is 
quite  beyond  its  appetite,  unless  it  is  at  the  same  time  placed  iu  a  sana- 
torium where  it  will  be  separated  from  fussy  parents  who  aneonsciously 
create  an  amoaphere  of  excitement  and  unrest— a  plan  which  must 
always  be  borne  in  mind  as  a  last  resort. 

HEREDITARY  NEUROPATHIA 
(BEREDIT.4RY  DEGENERATE  PSYCHOPATHIC  OONSTITUTION) 

Under  this  head  we  group  a  number  of  morbid  phenomena  which, 
although  they  are  frequently  included  in  the  broad,  elastic  definition  of 

nervousness,  cannot  be  called  neurasthenia  in  the  sense  used  above, 
but  rrprt  sriit  s>  \-<  r(  r  neuropathic  anomalies  and  with  gradual  transitions 

to  the  true  psyciioses. 

Under  thLs  head  we  classify  migraine,  tic,  the  various  forms  of 
stereotypia  and  the  phobias,  uncontrollable  Ideas  and  actions,  pathologic 
dreaming,  the  travelling  mania  idromomania)  excessive  masturbation 
and,  finally,  suicide  in  childhood. 
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It  is  ovidrni  that  th<  sf  inorl)*u!  ronflitlons  anly  roughh*  correspond 
with  what  is  fre«iueuily  ile.«<inb<'<l  in  the  litftaturc  au  psychasthcnia, 
psychopathic  deficiency,  or — ^to  use  the  most  comprehensive  phrase — 
aboormal  phenomena  in  the  psychic  life  of  children. 

The  significance  of  these  symptoms  is  oxccotlingly  VAriaI>l( ,  depend- 
ing on  whether  they  are  associati  d  with  Jimimitifin  of  the  intcllijjence 
or  of  the  pthical  son^o,  or,  as  in  uther  eases,  with  unusual  gifts  greatly 
exceeding  the  avL-ruge.  An  attempt  has  b<H-n  made  to  take  account  of 
these  peculiar  differences  by  sub-dividing  degenerates  into  ''inferior" 
and  ''superior"  degenerates. 

It  must  be  pointed  out  that  many  of  these  conditions  present  a 
very  close,  although  as  yet  but  little  under>^tnr»il  relation  to  genuine 
epilepsy.  Indeed  they  might  properly  be  di.si  us.^i  d  under  the  same 
heading,  and  in  devoting  a  separate  chapter  to  epilepsy  we  have  lieen 
awajred  chiefly  by  practical  considerations. 

MIGRAINE  (HEMICRAXIA) 

Migraine  presents  a  form  of  lu'rc<litary  degeneracy,  tln"  subjects  of 
which  are  classihed  among  tlie  su|)erior  degenerates;  in  other  words, 
the  disease  does  not  represent  a  more  or  less  uniform,  disabling  degenera- 
tion affecting  the  entire  personality,  but  rather  a  practically  isolated 
affection.  It  is  well  known  that  many  persons  of  unusual  mental  gifts 
have  suffered  from  migraine. 

Migraine  manifests  itself  in  periodic  attacks  which,  while  they  may 
vary  in  certain  respects,  all  have  as  a  characteristic  feature  the  occur- 
rence of  more  or  less  exclusively  unilateral  paraesthesias  presumably 
flue  to  cerelnral  processes.  A  complete  attack  is  composed  of  an  aura, 
followed  by  headache  and  vomiting*  Instances  in  which  the  attacks 
are  incomplete  or  partial  are,  however,  nmre  rommnn.  This  very  incom- 
pleteness of  the  .nttank  often  niakos  it  difficult  to  rcccnizc  the  disease 
as  migraine,  and  if,  with  Henoch  and  li.  Neumann,  we  aUuiit  that  the 
headache  need  not  necessarily  be  unilateral  and  that  in  children  it  is 
usuaUy  localized  in  the  forehead  or  even  in  the  occiput,  the  dividing 
line  between  hcmicrania  and  other  forms  of  headache  becomes  more 
uncertain  and  arbitrary.  The  only  characteristic  featun?  we  then  have 
left  is  the  periodic  return  of  violent  headaeiic,  more  or  less  constantly 
attended  by  nausea  and  vomiting  ami  followed  by  sleep  lasting  several 
hours,  after  which  the  patient  feels  perfectly  well. 

The  uncertainty  of  the  diagnons  is  no  doubt  responsible  for  the 
markcil  disorf  paneies  in  the  literature  in  regard  to  the  frequency  of 
migraine  in  childhood.  Oppenheim,  for  example,  states  in  his  LehrlKich 
der  Nervenkraiikheitca  that  migraine  usually  begins  at  the  period  of 
puberty;  while  H.  Neumann  reports  that  in  9  out  of  43  eases  which  he 
observed  it  occurred  between  the  second  and  fifth  year,  in  21  between 
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the  sixth  and  teuLh,  aiui  lu  l.l  between  the  eleventh  and  fifteenth 
year  of  life. 

According  to  our  own  experience,  and  the  material  in  the  Hreslau 

Children's  Hospital  (Herrninnii\  hcinicrania  is  exceedingly  rare  in  child- 
hood; hut  this  may  bo  due  to  local  conditions.  As  migraine,  probably 
more  so  than  any  other  nervous  disease,  is  produced  by  direct  homologous 
inheritance,  especially  from  the  mother's  side,  we  made  a  point,  in  taking 
the  histories,  to  question  the  mothers  in  regard  to  their  own  previous 
diseases,  and  in  innumerable  instances  were  told  that  they  had  had 
"hi'inl  rrainp"  and  all  kinds  of  atypical  attacks  of  headache;  but  rarely 
obtained  u  clear  description  of  unilateral  paia. 

In  view  of  this  state  of  affairs,  we  shall  have  to  content  ourselves 
with  merely  stating  the  conflicting  opinions,  leaving  the  distinction 
between  migraine  and  nervous  headache  to  individual  judgment.  In 
typical  cases,  such  as  undoubtedly  occur  in  older  children,  as  shown,  for 
example,  by  the  trustworthy  reports  of  Sarh>,  t!if>  disease  is  in  every 
respect  so  like  the  migraine  of  adults  that  we  are  jiistificd  in  omit* 
ting  a  more  detailed  discussion. 

TIC  OONVULStF 

This  term  is  applied  to  a  peculiar  disease  which  has  been  especially 
studied  by  two  of  Clian-ot's  stu<leiit>,  CilK-.s  (\v  la  Tourrttr  and  C  Gtiinon, 
and  is  Ihcrrfori'  oftrn  called  after  the.sr  two  authors.  The  disturbance 
manifests  itself  in  a  variety  of  stereotyped  muscular  movements,  recurring 
at  regular  intervals  and  always  identical  in  character,  in  the  same 
individual.  The  course  is  chronic. 

A  certain  external  resemblance  which  the  disease  exhibits  to  chorea 
minor  inducfd  Woir  Mitclicll  to  sfuak  of  a  "habit  chorea,"  but  this 
term  should  be  avoided  because  the  disease  has  nothing  whatever  to 
do  with  chorea.  The  term  "coordinating  memory  convulsions,"  selected 
by  Friedreich,  more  correctly  describes  the  nature  of  the  malady,  as 
will  presently  appear. 

Facial  tic  is  the  -imph  st  form  of  the  ilisrase.  It  consists  of  short, 
clonic  contractions  or  twili  hings  in  one,  or  rarely  both  si«b'.«  of  the  face. 
As  a  rule  it  does  not  affect  tiie  entire  distribution  of  the  facial  nerve, 
but  rather  resemUes  certain  isolated  movements  of  facial  expression, 
such  as  blintcing,  wrinkling  of  the  forehead,  raising  the  eyebrows,  showing 
the  teeth,  drawing  up  the  corners  of  the  mouth  as  in  laughing,  etc., 
repeated  at  sli<ut  intervals. 

Tho  twitchings  in  the  facial  muscles  may  be  isolated  or  may  be 
combined  with  other  tic  movements. 

In  rarer  eases  they  are  the  expression  of  a  circumscribed  cortical 
lesion  and  are  then  to  be  regarded  as  abortive  forms  of  cortical  epilepsy, 
or  of  a  reflex  irritation  of  the  facial  through  the  trigeminal— lie  douUmreur, 
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As  a  rule,  howcviT,  the  underlying  condition  is  a  psychomotor  functional 
disturbance  similar  to  that  which  exists  in  generalized  tic. 

The  tic  movements,  as  has  been  stated,  are  of  all  kinds,  shalcing, 
rotating,  or  nodding  of  the  head,  rotation  or  jerking  of  one  or  both  should- 
ers, jerking  movements  of  the  arms  or  legs,  grasping,  staniping,  hopping, 
jumping,  climbing,  and  bicycle  ridiiifr  ninvr rnpnts,  cif  ovpry  conceivable 
variety.  Some  patients  habitually  pick  their  noses  or  their  chins,  and 
in  almost  every  case  tic  movements  are  observed  in  the  face. 

The  movements  resemble  those  of  chorea,  but  are  as  a  rule  more 
rapid  and  more  forcible  and,  when  first  seen,  give  the  observer  more 
the  impression  of  a  coiisfioiis  or  volitional,  purpo.■;i^•('  movenirnt.  For 
this  reason  thr  tcrtn  coordinated  tic  is  used.  The  movements,  however, 
are  characterized  by  absence  of  purpose,  by  their  intensity  and  stereo- 
typic repetition  at  variaUe  intervak,  or  sometimes  in  series. 

Frequently  the  muselcs  of  articulation,  phonation  and  respiration 
are  also  involved,  giving  rise  to  the  production  of  inarticulate  clinking, 
claekinsr,  or  other  animal4ike  sounds,  spitting  (like  a  cat),  barking, 
and  similar  noi.ses. 

Sometimes  there  is  an  uncontrollable  impulse  to  utter  obscene  words 
(koprolalia),  although  this  appears  to  be  rare  in  children;  or  meaningless 
concatenation  of  syllables,  or  a  tendency  to  repeat  over  and  over  again 
(stercotypically)  words  accidentally  overheard  (echolalia). 

When  the  patient  is  completely  absnrhod  in  Fojne  nccujiation,  or 
if  his  attention  can  be  distracted,  the  tic  movements  diminish  in  intensity 
or  cease  altogether,  as  during  sleep.  Excitement  and  the  consciousness 
of  being  observed  increase  the  movements.  By  a  strong  effort  of  the 
will  tic  can  be  controlled  for  a  time,  but  at  the  expense  of  a  painful  sense 
of  coercion. 

P.«5ychic  factors  are  the  niu.st  prominent  in  the  etiology,  and  the 
disease  is  undoubtedly  closely  related  to  hysteria. 

Many  eases  must  be  r(  garded  as  hysterical,  particularly  those  which 
exhibit  dancitig,  jumping,  stamping  and  other  similar  movements,  which 
have  received  the  special  name  of  saltatory  reflex  convulsions  (Bam- 
bcrgerV  Its  close  connection  with  a-tasia  anil  abasia,  which  have  l)een 
described  among  the  hysterical  symptoms  is  obvious.  The  knowledge  of 
this  pathogenic  relationship  is  of  great  value  from  a  therapeutic  stand* 
point,  because  the  above  conditions  are  susceptible  of  rapid  cure. 

In  other  cases,  if  the  opportunity  is  afforded  to  observe  the  develop- 
mont  of  the  disease,  "it  is  found  that  in  a  great  majority  the  nrnvrmpnt 
is  a  coordinated  forced  nio  \  rniiTit.  w  hirh  at  first  perforniinl  voluntarily, 
usually  to  get  rid  of  .some  unplejusanl  localized  sensation,  and  that  long 
after  the  object  for  which  it  was  performed  has  ceased  to  exist,  the  move- 
ment continues  and  is  repeated  again  and  again  in  an  involuntary  and 
alt4^ther  automatic  manner.   The  presence  of  a  foreign  body  in  the 
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conjunctival  sac  or  a  phlyctenulti  first  causes  the  child  lo  blink,  and 
this  blinking  movement,  long  after  the  foreign  body  has  been  removed 
or  the  plUyctcnula  has  healed,  persists  as  tic"  (IHck).  In  many  other 
cases  the  first  beginning  of  the  convulsive  tic  can  be  traced  to  an  origi- 
nally  normal,  purposive  njovement. 

Thf  j>aflio!i)qir  fraturr  nf  the  process  con.«*i?ts  in  thp  pf>r>ii^tonr(<  of 
the  movi-nient  as  an  automatic  and  forceil  phenomenon,  which  is  much 
more  pronounced  than  the  subcortical  character  of  movements  which 
have  been  learned  by  practice — a  process  which  is  quite  normal,  parti- 
cularly in  children. 

The*  (Irvc^loiniK'nt  of  the  po-callrd  sfrrrottipiaa  licixMids  on  a  similar 
psychic  mechanism  Ictiiling  to  automatism.  Tln.-i  iiKivt  im-nls,  however, 
lack  the  convulsive  character  and  are  quite  fii-t|Ufnily  observed  in 
children  who  exhibit  no  signs  of  degeneracy.  Among  these  we  may 
mention  biting  of  the  naiU,  scratching  the  head,  picking  at  the  fingers 
and  the  lips,  and  sucking  niovemcnts.  Special  forms  of  stereotypia 
occurrinij  (lurtTiEr  sleep  have  been  mentioned  on  page  341  (Swoboda, 
Zappert,  and  others).  Similar  rocking  or  turning  movements,  called 
pagoda  movements,  are  often  observed  in  imbecile  children  and  may  be 
kept  up  for  hours  in  monotonous  repetition;  like  the  sucking  movements 
in  norma!  <  liildrcn,  these  movements  are  often  accompanied  by  obvious 
pi^ns  of  well-being.  Pt>rhaps  this  feeling  of  pleasure  which  rippcar?!  to 
be  produced  by  stereotype  movement':  nf  thiv  kind,  and  whit  h  may  no 
on  to  a  veritable  orgasm,  is  responsible  for  the  fact  that  these  movements 
have  been  identified  with  the  onanism  of  infants  and  young  children. 

The  prognoda  of  tie,  so  far  as  recovery  is  concerned,  was  pronounced 
by  Charcot  and  his  followers  to  be  practically  unfavorable;  but  their 
pos«!mi««tir  view  is  probahly  to  b<'  explained  by  the  profoundly  drprnerate 
character  of  tiieir  clinical  material.  Pitres  and  others,  on  the  other 
hand,  reported  a  number  of  favorable  results,  and  to-day  we  may  say 
that  some  cases — which  thereby  reveal  their  hjrsterical  character — are 
susceptible  to  su^i,'(  stive  treatment,  and  that  many  of  the  cases  which 
are  due  to  iidierited  degeneracy  can  be  greatly  improved  or  even  cured 
by  suitable  educational  treatment. 

Treatment. — Starting  with  the  niost  favorable  gumption,  namely, 
that  the  condition  is  due  to  hysteria,  antihysteric  measures  (iso- 
lation, intentional  neglect,  etc.),  should  be  instituted  at  onee.  If 
these  measures  fail,  and  the  necessity  fnr  educational  trratment  be- 
comes apparent,  the  chiM  should  be  placet!  in  a  siii1al>lr  institution,  as 
that  offers  the  only  prospect  of  ultimate  success.  It  is  only  by  sur- 
rounding the  child  with  influences  calculated  to  improve  its  general 
psychic  condition  that  we  can  hope  for  any  results  from  special  treatment 
of  tic,  either  by  respiratory  gymnastics  (after  Pitres)  or  by  the  use  of 
mirrors  (after  Brissaud). 
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PHOBIAS 

In  tbdr  pronounced  forms  the  phobias  are  rarer  in  childhood  than 
among  adults;  nevertheless  a  number  of  cases  of  agoraphobia,  dread 
of  clothing,  dread  of  travelling,  dread  at  the  sight  of  sharp  objects,  etc., 
have  been  dcacribccl.  The  di.ii^nosis  is  usually  easy,  and  the  prognosis 
as  unfavorable  as  that  of  all  morbid  pluMiomena  that  are  duo  to  inherited 
tl('gon<Taey.  The  treatment  will  he  disnus-^cil  lutiT  in  eonnection  with 
the  latter.    These  phobias  arc  frequently  associated  with 

UNCONTROLLABLE  IDEAS  (OR  OONCEPriOXS] 
These  apparently  are  the  original  causes  of  the  phobias.  Thus 
Oppenheim  relntcs  of  a  girl  10  years  old,  ''who  in  early  childhood  was 
seized  with  violent  attacks  of  fright  when  our  of  the  family,  especially 
her  father  or  mother,  left  the  house.  The  child  would  stand  in  the 
doorway  or  at  the  window,  trembling  with  fear  and  excitement,  and 
could  not  be  induced  to  move  until  the  parents  returned.  In  the  course 
of  treatment  the  condition  became  worse,  so  that  the  mother  could  not 
even  leave  the  room,  and  finally  the  child  developed  a  permanent  con- 
dition of  fright  wldcb  so  completely  dominated  all  her  thoughts  and 
action^  that  it  resembled  insanity  in  every  respect.  It  required  very 
srarcliiiiK  investigation  to  determine  that  an  uncontrollable  idea,  namely, 
th.it  an  acfidciit  niigiit  hftj)p('n  t(^  one  of  her  family,  was  at  the  bottom 
01  lier  trouble  and  was  tiie  only  cause  for  the  chihl's  peculiar  behavior. 
There  was  an  entire  lack  of  characteristic  features  of  illusions  because, 
ss  soon  as  the  paroxysm  of  fear  had  passed,  the  child  was  fully  aware 
that  nothing  would  happen  to  its  parents,  and,  in  fact,  realised  that 
her  ftar  was  morbid."  After  Oppenheim  had  r  r  izrd  the  nature  of 
the  !i  ise  be  succeeded  by  suitable  treatment  in  bringing  about  a  con- 
siderable improvement  in  the  child's  condition. 

Thi.s  ease  illustrates  the  peculiarity  of  uneontrollable  ideas,  which 
Wtt^  enipha.Hize<l  by  Westphal,  namely,  that  the  idea  is  felt  by  the  patient 
to  be  something  unusual  and  morbid,  although  at  the  same  time  it  can- 
not be  suppressed  either  by  an  effort  of  the  will  or  by  corrective  counter- 
ideas.  In  other  words,  the  condition  differs  from  illusion  in  that  the 
patient  is  aware  of  his  malady.  This  conseiousne.ss,  however,  as  Pick 
has  pointed  out,  may  be  absent  in  young  children  whose  intelligence  is 
not  yet  sufficiently  developed,  but  such  absence  should  not  be  taken  as 
a  i-ign  of  illusion  or  insanity. 

In  children,  as  in  a<lri!t<,  uacoulroUiible  ideas  assume  various  forms, 
aiid  some  have  u  greater  pathologic  significance  than  others.  As  most 
children  do  not  willingly  reveal  their  inner  lives,  it  often  happens  that 
the  physician  first  hears  of  the  existence  of  the  forced  ideas  in  the  pa- 
tient's ehUdhood  from  the  latter's  own  lips  after  he  has  grown  up.  In 
other  cases  uncontroUable  actions,  which  are  the  result  of  uncon- 
trollable ideas,  lead  to  the  early  recognition  of  the  abnormality. 
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The  latter  variety  of  forced  or  uncontrollable  ideas  is  always  to 
hv  K  warded  !if<  pathologic,  whereas  many  milder  forms,  such  an 
uncuntroliable  inipuUc  to  count  the  houiscs  or  lamp-po8ts,  to  step  on 
the  cracks  of  the  pavement,  and  the  like,  appear  to  be  quite  common 
among  children.  Sometiraee  a  cluld  becomca  aware  of  the  meaningless^ 
ness  of  its  thoughts  and  makes  an  attempt  to  break  up  the  habit;  some- 
times the  haliit  is  lw<run  as  a  more  j>a,«tim('  and  i?  «oon  ^iven  up. 

Of  the  many  grarer  forms  Uiat  occur  in  adults,  not  a  few  have  biM-n 
observed  in  children,  such  as  metaphysical  mania,  doubting  luama, 
(foUe  du  doute),  fear  of  having  committed  the  unpardonable  ain,  and 
recollection  mania,  which  reveal  themaelvea  in  the  child's  behavior  by 
an  unintelligible  inhibition  of  certain  actions  only,  or  of  all  forms  of 
activity;  while  others  cause  the  rhild  to  iiorforui  abnormal  actions,  as, 
for  example,  overscrupulousness  whiclj  mauifesti*  itself  in  a  |H'cuiiar, 
exaggerated  exactness  and  pedantry  quite  foreign  to  childish  nature,  or 
the  fear  of  getting  dirty,  as  the  result  of  which  the  child  is  constantly 
and  incessantly  washing  itself,  particulaiiy  its  hands  (uncontrollable 
desire  to  wash  < . 

It  appears  from  the  foregoiiif;  that  the  diagnosis  of  the  various 
forma  of  phobia  and  uncontrollable  ideas  may  be  extremely  difficult. 
The  important  point  is  to  bear  them  in  mind  whenever  we  are  told  of 
any  unusual  acts  of  commission 'or  omission  in  connection  with  the 
child,  and  to  try  by  careful,  skilful  questioning  to  gain  an  insight  into 
the  inn'T  '  ['svrhi''  life  of  tlie  ehtld. 

The  prognosis  in  general  is  not  unfavorable.  The  treatment  is  purely 
educational. 

PATHOLOGIC  DREAMINa 
This  is  a  modem  term  used  to  describe  phenomena  which  depend  on 
abnormal  ima^inatlM-  activity.    The  imaginative  faculty  is  normally 

much  more  active  in  the  child  thari  in  the  adult,  as  any  one  can  con- 
vince himself  by  obt--ervinc  a  child  at  play.  It  )»(  <  omes  pathologif  only 
when  the  things  seen  and  ilie  acts  performcit  in  imagination  are  so  vivid  as 
to  produce  the  impression  of  actual  occurrences;  the  child  is  under  the 
sway  of  its  daydreams,  which  determine  its  actions  quite  as  much  aa 
the  real  things  in  life.  It  is  a  peculiarity  of  these  daydreams  that  tl^ 
cliicffy  rclaff  to  tlic  ( liiMV  own  personality  and  make  it  appear  in  a 
variety  <  f  faulaslic  ciiaracters  and  situations.  Since  the  child  fails  to 
distinguii.li  clearly  in  its  uund  between  dream  and  reality,  a  pathologic 
change  is  gradually  brought  about  in  the  "autopsyche."  Clinically, 
the  disorder  manifests  itself,  as  A.  Pick  has  explained  in  great  detail, 
in  "conspiracies"  among  schoolboys,  the  organization  of  "robber  bands," 
fantastic  exfiirsions  al)out  tlic  cotintry,  rtr.  Thr  pn-palled  pathologic 
lie  also  appears  to  be  produced  by  this  psychic  alteration,  by  virtue  of 
which  imagined  occurrences  are  treated  as  If  they  were  retd. 
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In  the  experience  of  teachers  there  is  not  so  much  harm  in  the  kind 
of  imagination  that  keeps  in  tourh  with  the  reality  1hrnup:h  the  nunlium 
of  hooks  dolls  and  toys,  hul  rather  in  the  inmginati»)n  which  shuts 
itself  of!  from  the  outer  world  and  occupies  itself  chiefly  with  the  child's 
owD^  personality  (Pick).  The  importance  of  reeognising  this  fact  is 
quite  obvious  from  the  therapeutic  viewpoint.  It  is  not  necessary  to 
suppress  every  imaginative  impulse  and  merely  to  foster  a  rational 
insight  into  things;  but  the  child  tmist  be  kept  from  occupying  its 
imagination  exclusively  with  its  own  personality  by  encouraging  it  to 
play  or  by  giving  it  some  interesting  and  rational  work  to  do,  such  aa 
making  collections  of  various  kinds,  manual  work,  drawing  and  the 
like,  and  preventing  mental  idleness. 

DROMOMAN  I  A  .  roUIOMANIA,  FUnUES) 

The  habit  of  running  away  or  playing  truant  is  in  many  cases  merely 
the  result  of  idleness  or  inij;ruper  training,  without  any  morbid  element. 

In  other  cases,  however,  punishment  both  in  scho<4  and  at  home  is 
without  avail  and  the  habit  has  a  pathologit  rause.   Epilepsy,  which 

is  a  frequent  causo  of  similar  a!>normaIities  in  a<lultsf  is  rare  in  children. 
.\s  a  rule  a  psychasthenia  or  jisychopatliie  disability  is  at  1h(<  liottoin 
of  the  trouble.  Hysteria  is  said  at  times  to  be  responsible  for  siuiilar 
vagaries  (Pick),  but  we  hesitate  to  adopt  his  view  of  these  cases. 

These  attacks  of  running  away,  when  they  rest  on  a  psychasthenic 
basis,  begin  in  a  characteristic  manner.  The  first  time,  and  possibly 
the  two  or  three  f-tirreeding  time?,  the  boy  (the  anomaly  is  much  rarer 
in  girls)  is  seized  by  an  insurmountable  feeling  of  unrest  and  is  prevented 
from  running  away  only  by  fear  of  punishment,  ill  treatment  or  the 
prospect  of  hard  work.  He  roams  about  aimlessly,  possessed  only  with 
the  desire  to  go  as  far  away  as  jio^sible,  begs  his  way,  if  necessary,  and 
after  a  few  days  is  citlicr  [lii  kr.l  up  in  a  state  of  scjualor  and  extreme 
hunger  ami  .vent  home  aj;ain,  or  returns  of  his  own  accord  after  the 
psychic  storm  has  abate<l.  Consciousness  is  perfectly  clear  during  the 
entire  time,  memory  is  intact,  and  the  boy's  behavior  while  he  is  on  his 
wanderings  quite  rational.  Not  infrequently  the  children  resort  to  lies 
while  on  these  expeditions  or  after  their  return,  in  order  to  elicit  pity 
or  escape  punishfnent 

in  oilier  eases  the  children  run  away  not  from  fear,  but  because 
they  arc  seized  with  an  intense  lougiu};,  amouniing  to  "dysphoria," 
to  roam  about  at  their  own  free  will  or  play  with  their  friends.  They 
often  steal  money  in  order  to  carry  out  their  purpose. 

Later  on  the  attacks  of  dromomania  are  brought  on  by-  the  most 
trivial  causes.  The  dysphoria  or  ill  humor  nmy  even  come  on  without 
any  external  cause  that  can  be  interpreted  as  a  psychologic  motive  and 
its  advent  may  betray  itself  to  the  attentive  observer  several  days  in 
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advance  by  inal tt  iit ii in,  irritahility  and  nihcr  ji«ychi('  disturbances. 
Whrn  the  flyspluiiia  ha^  rvavhvd  a  ctTtain  dcgroc,  a  nervous  di.<rharjrr 
tak(  s.  place  and  the  child  runs  away.  These  cases  often  resemble  the 
epileptic  form  of  dromomaDia,  although  careful  obeervation  of  the 
child's  subsequent  life  faib  to  reveal  anything  that  could  be  Interpreted 
as  epilepsy. 

During  the  intervals  between  the  "attacks"  many  children  appear 
to  be  (juite  normal  while  others  exlubit  c<'rlain  defects  of  character, 
such  as  a  tendency  to  lie,  cruelty,  dishonesty  and  the  like;  or  they  show 
signs  of  slender  intellectual  endowment  and  are  easily  led  away  by 
bad  companions. 

In  the  diagnosis  of  psychasthenic  dromomania  we  must  exclude 
epilep«y  on  the  one  liand  an<i  n»ere  lack  of  training  on  the  other.  Epi- 
lepsy is  excluded  by  the  absence  of  other  circumst^inces  pointing  to 
tlw  disease^  such  as  isolated,  typical  convulsive  seizures  or,  rarely, 
nocturnal  enuresis.  The  question  whether  the  bad  faalnt  is  due  to  lack 
of  training  is  tletermined  by  a  study  of  the  boy's  environment  and 
particularly  lii^  (dueation.  As  we  have  already  hinted,  we  do  not 
conside  r  that  the  hysterical  form  of  dromomania  in  children  has  ever 
been  proven. 

The  prognoaia  depends  on  the  possibility  of  instituting  suitable 
treatment,  which  in  epileptiform  conditions  consists  in  giving  bromides, 

and  in  the  psychas^thenic  form  in  educational  measures  and  in  guarding 
the  boy  from  tlie  causes  of  dysphoria.  In  order  to  accomplish  anything 
the  boy  in  practically  every  case  has  to  be  sent  to  an  institution  or  at 
least  placed  under  altogether  different  surroundings. 

M.VSTITRBATIO.X  (ONA.NIS.M  ♦) 

It  .«*oen>s  justtliahh'  to  inchide  niafturbation  in  the  group  of  herctli- 
tary  neuropathic  phenomena,  because  it  is  a  pathologic  condition  only 
when  practised  to  excess  and  because  this  is  the  case  practically  ex- 
clusively in  psychopathic  indivtdualB. 

There  is  a  diifcrence  of  opinion  w  hether  masturbation  b  very  com- 
mon among  children  or  not,  partly  because  there  is  no  agreement  on 
the  definition  nf  what  shall  be  called  masturbation  in  the  chiM.  Accord- 
ing to  Lindner,  Hirschsprung  and  others,  it  is  not  rare  even  among 
infants  and  is  more  frequent  in  girls  than  in  boys.  But  according  to 
these  two  authors  any  state  of  voluptuous  excitement  constitutes 
masturbation,  even  when  the  excitement  is  brought  about  not  by  direct 
irritation  of  the  genitalia  Imt  Iiy  .-ni  kinj;  inovenu'nf-  with  the  Hps,  suck- 
ing the  fingers,  the  arm,  llie  InHUluthes  or  pari  of  the  clothing,  or  by 
rubbing  or  pulling  at  the  cars,  picking  the  nose,  .scratching  the  scalp  or 
other  similar  manipulations. 

*  Ututni'Ui.  (>r  (Im-  >jii  ti{  Uuiui,  »  nut  •  •)'t»ou>iu  u{  owiturbatiuit,  uroortimc  to  Ljixljiili  uoga. 
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While  these  vicious  habits,  which  belong  among  the  stereotypias, 
are  no  doubt  frequently  the  result  of  a  neuropathic  disposition^  we  shall 
reserve  the  diagnosis  of  masturbation  for  eases  in  which  there  is  actual 

irritation  of  the  genitalia  with  a  resulting  orgasm.  In  cnscs  oernrring 
during  tlie  first  months  or  years  of  life,  that  is,  hrfon^  thrrc  is  even  a 
suspicion  of  sexual  feeling— be  it  ever  so  abnormally  pretjiaiure  and 
indistinct-^e  must  assume  the  existence  of  some  organic  cause  in  the 
genitalia.  The  most  frequent  sources  of  irritation  probably  are  inter- 
triginous  processes  in  the  vulva  accompanied  by  itching  and,  aecordlng 
to  a  wide-spread  belief,  oxyiiris  vrrmirul;iris.  \hc  worms  bein{»  some- 
times found  in  the  vulva,  whither  they  migrate  from  tlie  anus. 
The  pleasurable  relief  from  itching,  which  i.s  at  first  the  only  result  of 
scratching  and  rubbing  the  vulva  and  pressing  the  thighs  together, 
soon  engenders  a  habit  that  is  persisted  in  on  account  of  the  voluptuous 

sensations  which  it  excites.* 

This,  however,  is  not  the  way  children  usually  begin  the  bad  liahit 
of  masturbation.  As  a  rule  it  is  not  until  some  years  later,  when  the 
child  goes  to  school  and  is  old  enough  to  have  a  vague,  indefinite  idea 
of  sexual  things,  that  it  first  discovers,  either  by  accident  or  through  a 
playmate,  that  manipulation  of  the  sexual  organs  is  produetive  of 
voluptuous  sensations.  Tn  itsrlf  this  is  neither  morbid  nor  harmful 
unless  masturbation  is  indulged  in  to  excess.  Tt  has  already  been  stated 
tliat  the  latter  occurs  almost  exclusively  in  otherwise  abnormal  children; 
opinions  are  divided,  however,  whether  masturbation  in  such  individuals 
possesses  merdy  the  significance  of  a  symptom,  or  whether  it  plays  a 
more  or  le.ss  important  part  in  the  etiology  of  the  neuropathic  constitu- 
tion by  exhausting  the  nervotts  system  witli  the  repeated  exritation.s 
terminating  in  an  orgasm.  The  [joint  is  undoubtedly  a  difficult  one  to 
decide,  and  the  arguments  ofTered  on  cither  side  appear  to  be  based  on 
theoretical  considerations  rather  than  on  accurate  clinical  observation. 
The  case  n  ported  by  Tobler,  for  example,  of  a  little  girl  six  years  old, 
a  mcmb<  r  nf  a  liealtliy  family,  who  ke|)t  up  excessive  masturbation  for 
years  without  any  bad  effeet  nn  her  general  health,  fhows  that  one 
is  not  justified  in  aliributing  pallor,  a  sickly  appearance  with  dark 
rings  around  the  eyes,  headache,  an  uncertain  and  capricious  disposition, 
and  all  sorts  of  nervous  symptoms  in  a  child  to  a  more  or  less  proble- 
matical habit  of  masturbation.  A\'e  must  always  assume  (in  such  cases) 
that  there  is  a  cori«;rni1aI  \vrakii««ss  of  the  central  nervous  system.  It 
cannot  of  course  be  altogether  denied  that  in  tho  presence  of  such  a 
predisposition  repeated,  violent  sexual  excitement  may  add  to  the  mis- 
chief; it  must  be  remembered,  however,  that  as  a  matter  of  experience —  • 
recently  confirmed  by  H.  Neumann— the  effects  of  excessive  masturba- 

*  Thi>  hiibit  of  pUyiug  with  Um*  sto'ti^o.  wliich  i'  ob«rrvp-l  in  unmll  cluldran.  on  ha>nily  be  calWii 
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tion  in  Bindt  children  are  comparatively  slight.  As  we  are  accustomed 
to  regard  the  nervous  system  in  early  childhood  as  peculiarly  sensitive, 
the  Tact  is  worth  hearing  in  mind  and  should  make  us  {scrutinize  our 
cafos  more  critically.  Tnciilcntally  may  bri(>fly  remark  that  the 
writers  of  popular  literature  on  masturbation  (Relau  aiul  otiur.'*)  fairly 
revel  in  exaggerated  and  mosl  harmful  descriptions  of  the  consequences 
of  masturbation. 

It  is  evident  from  what  has  been  said  that  the  diagnosis  of  mastur* 

bation  is  quite  easy  when  one  has  an  opportunity  of  witnesjsing  the  act, 
and  in  the  case  of  children  such  opportunities;  are  much  more  frequent 
than  in  the  case  of  older  individuals.  Descriptions  of  the  act  by  the 
parents,  particularly  if  they  have  themselves  indulged  in  masturbation, 
must  be  accepted  with  reserve. 

The  prognosis  depends  on  the  degree  of  neuropathic  constitution 
present  and  on  the  duration  of  tlic  disorder;  it  is  most  favorable  in  those 
cases  in  which  sexual  sensations  Iiavc  not  yet  dovdoiu-ti. 

The  treatment  in  the  cat^e  of  young  children,  before  sexual  feeling 
has  begun,  consists  in  finding  and  remo^ng  the  source  of  irritation  and 
in  preventing  the  act  by  means  of  suitable  night  clothes,  bandages, 
or  some  special  contrivance  such  as  a  pad  between  the  thighs  to  keep 
them  apart  during  ^sleep.  In  this  way  the  habit  is  gradually  broken 
up  and  eradicated. 

In  older  children  these  mere  prohibitive  measures  are  usually  insuffi- 
cient, partly  because  it  is  practically  impossible  to  keep  the  child  under 
constant  supendsion  day  and  night  (in  school,  in  the  water-closet,  etc.)i 
and  partly  becauj^c  even  the  prevention  of  the  act  no  longer  suffices  to 
eliminate  the  psychic  loniponent  (psychic  masturbation),  which  has 
by  that  time  become  more  important.  In  addition  to  explanation  and 
superviMon,  dietetic  and  especially  psychic  tmAment  mi»t  be  instituted 
with  the  object  not  merely  of  suppressing  the  perverted  imaginative 
activitieSj  but,  by  diverting  the  child's  thoughts  into  other  channds 
and  oneoMrnf;ln:r  nortnnl  ctimtions^  ntnl  interests,  of  gradually  dis{»lacing 
the  harmful  concepts  by  healthy  mental  imageii.  In  this  r(s{u(t  the 
treatment  of  masturbation  is  the  same  as  that  of  all  other  psyeltopathic 
phenomena  (manifestations). 

SUICIDE  AMONG  CHILDllEX 

A  detailed  arrnnnt  of  such  accidents,  which  must  be  attributed  to 
some  psychic  disturbance,  is  not  called  for  in  the  present  volume. 

We  may  briefly  point  out,  however,  that  suicide  in  childhood  is 
more  rarely  than  in  adults  the  result  of  a  true  psychosis  (especiaOy 
melancholia),  and  depends  most  frequently  on  an  inherited  neuropathic 
constitution.  The  low  resisting  power  of  the  mentally  unbalanced 
(d^s^quiiibr^)  leaves  him  defenceless  against  the  strain  of  depression 
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and  despondency  and  the  fa-scination  of  tlic  lliought  that  death  will 
deliver  him  from  ail  his  troubles.  The  fact  that  the  iiistinct  of  self- 
prcscrvatiou,  wlueh  normally  is  stronger  than  almost  any  other,  is 
overeome — even  though  it  be  only  temporarily  and  under  the  stress 
of  powerful  emotion— b  in  itself  a  sufficient  proof  that  the  suicide  is 
psychasthenic. 

HYSTERIA 

Aside  from  a  group  of  special  features,  which  will  be  sufficiently 
emphasized  iu  the  present  chapter,  hysteria  in  childhood  does  not  cUffer 
essentially  from  the  same  disease  in  adults.  The  same  difficulty  is 
encountered  in  defining  the  limits  of  this  "great  neurosis"  which  separate 
it  from  the  adjoining  territories  of  ejiilepsy  and  neurasthenia.  It  lln  rc- 
ffirc  bccomi's  a  duty  which  requires  no  further  jn.stifiralioii  to  btrgin 
by  defining  what  wc  mean  by  hysterical  symptoms,  since  there  is  no 
generally  accepted  definition  that  explains  the  intimate  nature  of  the 
disease.  Investigations  by  Charcot  and  his  pupils  have  shown  that  most 
of  the  apparently  somatic  symptoms  of  hysteria  are  really  psychic. 
Mobius  expressed  this  thought  in  precise  terms  as  follows:  "Hysterical 
symptoms  arc  those  which  are  caused  by  concepts,  including  among 
concepts  not  only  intellectual,  but  especially  emotional  states  of  excite- 
ment." According  to  this  view  "all  hysterical  phenomena  take  the  form 
of  suggestions;  but  some  of  them,  judged  by  their  content  arc  not 
suggested  and  represent  merely  a  morbid  reaction  to  emotional  stimuli 
(movements)." 

This  definition  of  hysteria  has  now  been  accepted  by  most  authors, 
among  tlwm  especially  L.  Bruns,  who  b  an  authority  on  hyst^a  in 
childhood,  although  rejected  as  too  narrow  by  some,  as  for  example, 

Binswanger.  Charcot  himself  appears  to  take  a  broader  view  of  hysteria 
and  "recognizes  in  hysteria,  in  addition  to  ])sytliic  manifestations  of 
disease,  otlur  equivalent  morbid  phenomena  which  he  attribute}  to 
nervous  or  dynamic  disturbances"  (quoted  from  Binswanger). 

While  we  do  not  wish  to  lose  ourselves  in  a  profiUess  discussion  of 
these  controversial  questions,  we  wish,  in  order  to  present  this  subject 
in  as  clear  a  manner  as  possible,  to  state  at  the  outset  that,  in  determin- 
ing what  is  hysterical  and  what  is  not,  we  adopt  the  viewpoint  of  Mnbius 
and  refer  all  "dynamic"  disturbances  caused  by  concepts,  to  the  depart- 
ment of  neurasthenia,  as  explained  in  the  chapter  devoted  to  that 
disease. 

By  the  term  concept,  let  it  be  repeated  once  more,  we  understand 
not  only  a  (1<  atly  defined  iateUectu&I  mental  process  but  also  and 
chiefly  the  emotional  ^»tate?. 

For  the  purpose  of  |.i:ictical  diagnosis  it  i«  well  to  rciiunjber  thai 
the  expression  "due  to  p.>\  ehic  causes"  is  14  |  raximately  equivalent  to 
"capable  of  being  simulated."  Whatever  cannot  be  effected  by  exertion 
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of  the  "will,  "  even  after  repeated  practice  or  under  the  infliuiue  of 
intense  emotion,  is  not  hysterical.  It  follows  from  this  definition  that 
there  is  a  loteer  age  limit  for  the  oecurrence  of  hysterical  disturbanees. 
After  the  occurrence  of  typical  hysteria  before  the  age  of  puberty  had 
been  recognized  as  not  altogether  rare,  certain  French  authors  (Chaumier, 
Ollivier  and  others)  contended  that  !iv-1(^rical  manifestations  may  be 
observed  even  in  infancy.  Among  these  hysterical  manifestations  there 
are  mentioned  emotional  symptoms,  such  as  ^<rfent  maniacal  outbursts 
of  rage,  syncope,  convulsions,  conditions  resembling  meningitis,  absence 
of  the  conjunctival  and  pharyngeal  reflexes,  strabismus,  nystagmus, 
disturbances  of  rrppimtion,  palsies,  contracturr^  and  tlic  like.  Admitting 
ihc  functional  tiatiirr  of  all  theme  j»hcni)niciia,  w  c  must  insist  that  the 
most  important  of  them,  according  to  our  view,  belong  to  neurasthenia 
and  not  to  hysteria,  and  that,  although  Fitres  has  demonstrated  that 
many  children  who  present  symptoms  of  thb  kind  during  infancy  later 
devdop  hysteria  this  dor  s  not  jirove  the  contention.  We  are  justlBed 
in  regarding  the  end  of  the  first  period  of  childhood,  or  say  the  beginning 
of  the  third  year  of  life,  as  the  lowest  age-limit  for  the  ajjjxarance  of 
hysterical  symptoms.  It  is  true  lliat  at  this  early  age  hysteria  is  rare 
and  that  it  gradually  increases  in  frequency  after  that  period.  It  seems 
questionable,  however,  whether  this  period  also  is  capable  of  being 
subdivided  into  definite  stages,  especially  as  it  has  been  maintained 
that  the  frequency  of  the  disease  undergoes  a  rapid  increase  when  the 
child  begins  to  go  to  school.  It  certainly  cannot  be  proved  by  existing 
statbtics  because  they  do  not  take  sufficient  account  of  civtain  forms 
of  hysteria,  which  are  particularly  frequent  in  childhood  and  which  we 
shall  describe  in  detail  later  on.  At  all  events,  there  arc  more  important 
factors  than  srhonl  work  and  increasing  age  in  the  etiology  of  juvenile 
hysteria.  No  attein|tt  will  be  made  to  give  statistics  in  regard  to  the 
frequency  of  hysteria  in  the  two  sexes  for  the  same  reasons  that  none 
are  ^ven  for  the  different  periods  of  life.  It  may  be  positively  stated, 
however,  that  there  is  a  slight  preponderance  in  girls  which  becomes 
more  marked  as  puberty  approaches  and  gradually  apiNrozimates  the 
conditions  obtaining  among  adults. 

Th(>  symptomatology  of  hysteria  is  not  only  variegated  but  abso- 
lutely inexhaustible;  "typical"  dimase  pictures  are  rare  in  comparison 
with  **  atypical"  forms.  A  few  characteristic  features  are  common  to 
nearly  all  <  a<t  s  of  hysteria.  Familiarity  with  these  features  is  of  great 
value  in  the  di.\Lii'i>is  because  it  is  a  kind  of  key  to  the  otherwise 
enigmatical  and  contradictory  obs*  rvatinnp. 

The  first  thing  to  be  pointed  out  in  tiiis  connrt  tion  is  that  hysteria 
in  childhood  frequently  presents  itself  as  a  monosymptomatie  affection. 
By  this  we  mean  not  only  the  presence  of  a  dng^e  symptom  but  the 
absence  of  the  somatic  stigmata  which  are  so  familiar  in  the  hysteria 
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of  adults.  This  Ix'hiivior,  pfirticularly  in  the  case  nf  youn<;  liystcrical 
chililron  is  nnt  accidental:  it  is  merely  the  exi>res>ion  of  the  relutivelv 
naive  imagination  of  the  chikl  and  is  comparaJ>lc  to  a  i>imilar  bch^vioj 
observed  by  Krehl  among  the  uneducated  agricultural  classes  in 
Thiiriiigen  and  Pommerania.  An  hysterical  child,  as  Bruos  has  pointed 
out,  is  satisfied  with  a  single  aymptom  and  refuses  to  meet  the  physician 
half  way  when  he  looks  for  stipniata.  We  agree  witli  Striiniix'll,  Bruns, 
Ilellpuch  ami  others  that  the  stigmata,  such  anaesthesia  of  a  jijiralyzfMl 
arm  and  the  like,  usually  do  not  develop  until  they  are  sought  after, 
in  other  words,  that  they  are  suggested  by  the  examiner  and  by  the  act 
of  examination.  "The  lay  mind  of  the  adult  hysterical  patient  uncon- 
sciously reasons  that  'a  eoin])letely  paralyzed  arm  must  also  be  bereft 
of  sensation.  If  the  doctor  is  looking  for  sensory  disturbances  he  evi- 
dently expects  to  find  them;  they  belong,  so  to  speak,  to  the  other 
symptoms  which  I  present;'  and  accordingly,  he  actually  fails  to  per- 
ceive the  pain  irritant  when  it  is  applied  to  the  arm"  (Bruns).  The 
unsophisticated  child,  on  the  other  hand,  is  not  capable  of  such  a  process 
of  reasoning  and  the  paralyzed  arm  t}ier(  fore  sliows  no  anjpsthesia. 
This  dependence  nf  the  stigmata,  ua  suggeslion  on  the  part  of  the  e\- 
ainiaer,  whi  ihtr  actual  or  apparently  unintentional,  is  well  shown  in 
another  group  of  stigmata,  the  hysterogenic  and  hysterofrenic  sones  and 
pressure  points  in  paroxysmal  forms  of  hysteria.  A  convulsive  seisure 
may  be  produced  or  inhibited  by  irritating  any  part  of  the  body,  not 
only  the  ovariajt  region  or  the  testicles,  provi(le<l  the  physician  has 
previously  predicted  the  occurrence  in  a  casual  remark  addressed  to 
other  persons  in  the  room.  This  phenomenon  is  seen  in  children  old 
enough  to  go  to  school,  in  whom  other  stigmata  such  as,  for  example, 
concentric  contraction  of  the  visual  fidd,  is  still  difficult  to  determine 
and  in  whom  th<'  tests  for  sensation  are  uncertain. 

The  more  carefully  we  exariiiue  the  more  frequently  .-hall  ue  find 
stigmata,  particularly  in  older  chiKlren;  hut  the  diagnosis  must  be  made 
without  them,  because  they  are,  as  a  matter  of  fact,  frequently  absent. 

In  many  cases  the  (MCture  of  the  monosymptom  itself  is  of  aid  in 
making  the  diagnosis.  It  is  often  characterized  by  what  the  French 
I'all  "  ma-^-'^ivity a  proes,  cxa'jjrcrriti  1  manifestation  of  the  funetlonal 
disturbance,  which  the  cliild,  sc)  to  ^peak,  thrusts  upon  the  physician's 
notice.  A  patient  suffering  from  aphasia  at  least  makes  some  attempt 
to  speak,  v?hile  a  child  with  hysterical  (leaf-mutism  does  not  utter  a  sound ; 
when  asked  to  speak  it  faib  to  make  even  the  faintest  movements  of 
the  lips.  In  ortMiiic  palsy  the  child  is  still  able  tn  perform  a  few 
niovements,  in  hysteria  the  paralyzed  memb<>r  is  ubsolutily  flead  and 
motionle.s?i.  In  a  similar  manner  hysterical  pains  are  chanu  tcrjzed  by 
their  exaggerated,  "insane"  intensity,  as  shown  for  example  when  an 
attempt  is  made  to  overcome  a  contracture  by  pasai^'e  movements. 
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Often  the  sudden  onset  of  a  disease  whieh.  when  due  tn  an  or^xnnic 
lesion,  develops  more  slowly,  and  its  unmistakable  origin  in  some  psychic 
shock  (fright,  fear)  or  insignificant  bodily  injury,  nuggeBts  the  correct 
diagnosis. 

In  other  cases,  the  symptoms  betray  their  psychic  origin  by  their 
contradictory  iKiturc  with  respect  to  the  anatomlcnl  rnndttions.  Rruns 
makes  Ihif^  rli  ar  l»y  a  nuiiibtr  of  rxaniplos.  Vov  example,  a  {uiralyf^is 
instead  of  affecting  the  muscle  groups  w  hich  corrchpoad  to  its  peripheral, 
spinal  or  cerebral  localisation,  as  in  Erb's  plexus  paralysis  or  in  a  cerebral 
hemipl^a,  involves  an  entire  extremity  or  a  segment  of  the  extremity, 
a  hand  or  a  leg.  and  affects  all  its  movements.  Sensory  dbturbances, 
instear!  nf  exhibiting  a  segmental  character,  have  a  "sleeve-like"  dif- 
tribution  which  wouUl  not  be  passible  in  an  organic  lesion.  Everywhere 
the  patient's  naive  conceptions  of  anatomy  arc  revealed. 

In  the  ease  of  young  children  particularly,  the  impossibility  of  the 
paralsrsis  Ix'ing  due  to  an  organic  lesion  is  often  revealed  by  the  fact  that 
only  one  function  of  the  member  is  abolished.  Babinsky  designates 
this  condition  jmralvHie  hyst^rique  syst('>matique.  The  clap.^ical  exam|>le 
is  asta&ia-abaftia,  in  which  both  walking  and  standing  are  impossible 
although  the  child  is  able  to  move  its  legs  normally  and  vigorously  as 
it  lies  in  bed. 

Add  to  this  the  ea.se  with  which  many  hysterical  symptoms  can 
be  pugpesterl  t(i  the  child  and  the  frequency  with  whifh  such  symptoms 
result  from  imitation  of  symptoms  either  in  another  child  or  in  its  own 
person,  which  it  remembers  from  some  former  organic  disease — this  is 
SO  marked  as  even  to  attract  the  attention  of  laymen — ^and  we  have 
qtute  a  collection  of  diagnostic  points  to  aid  us  in  recognising  the  hys- 
terical nature  of  a  mrmosymptom. 

It  is-  hrransi  liy.-teria  has  been  chiefly  .studied  liv  ncurolofristp  that 
those  forins  of  the  disease  which  simulate  nervous  diseases  have  been 
known  longer  and  better  than  any  others.  But  as  soon  as  one  has  the 
key  which  unlocks  the  mystery  of  any  hysterical  symptom,  in  wliatever 
guise  it  may  present  itself,  one  begins  to  see  a  surprising  number  of 
conditions  which  simulate  diseases  of  the  respiratory  or  digestive  organs 
or  even  siirfriral  diseases.  The  circulatory  apparatus  appears  to  be 
affected  less  than  any  other. 

It  would  take  much  more  space  then  we  here  have  at  our  disposal 
to  give  a  comprehensive  and  systematic  description  of  the  symptoms^ 
tology  of  hysteria,  and  wo  .  In.']  therefore  confine  ourselves  to  the  most 
important  (if  the  in<!ividual  plienoniena. 

Among  the  symptoms  rcjerahle  to  the  nerrons  nystem,  the  first 
rank  must  be  accorded  to  pal.nies  with  or  without  contractures. 
They  manifest  themselves  in  the  guise  of  paraplegia  (es))ecially  of  the 
legs)  or  monoplegia  of  an  entire  limb  or  portion  of  a  limb,  as  for  example^ 
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one  h&ud,  one  foot — rarely  as  hemiplegias  or  as  tetraplegias.  As  a  rule 
the  face  is  not  involved  in  hysterical  hemiplegias.  The  diagnosis  is 
made  by  noting  that  the  paralysis,  as  regards  its  distribution  and  the 
accompanying  disturbances  (trophic  diminution  of  electric  irritability> 
reactions  of  degeneration,  sensation  an<l  i!i  like)  presents  deviations 
from  the  type  of  a  central  or  peripheral  lesion  which  on  anatomic  grounds 
are  impossible.  In  flaccid  and  in  spastic  paralysis  of  the  arm  the  depend- 
ent hand  is  *'ometimes  the  »seat  of  ndcina,  which  ran  be  explained  on 
mechanical  grounds  as  a  passive  (rdenia  and  docs  not  necessarily  have  to 
be  iuUrpreted  as  a  trophic  disturbance.  Similarly,  emaciation  of  the 
muscles — always  alight — ^is  to  be  regarded  as  simple  atrophy  from  disuse. 

With  regard  to  the  eontracturra  Bruns  calls  attention  to  the  fact 
tliat  they  are  usually  characterised:  (1)  by  the  extreme  degree  of 
muscular  contraction;  (2)  by  the  intense  pain  as  compared  with  that 
which  accompanies  an  organic  contraction.  They  relax  during  sleep, 
but  return  as  soon  as  the  patient  ])i'«i;in.s  to  awake  at  the  examiner's 
touch.  The  same  behavior  is  noted  when  the  patient  comes  out  of  a 
deep  chloroform  anaesthesia.  Owing  to  the  intense  pain,  which  is  es- 
pecially apt  to  be  referred  to  the  joints,  these  conditions  have  been 
mistalcen  for  articular  neuralgias. 

Of  other  paralytic  types  astasia-abasia  has  already  received  brief 
mention.  Although  paralysis  disappears  entirely  during  rest  in  bed, 
the  children  are  unable  to  stand  or  walk  when  they  are  taken  up  and 
cither  sink  down  in  a  heap  or  their  movements  are  so  ineffective  and 
atactic  that  normal  function  is  impossible.  In  this  condition  also  tlie 
polymorphous  eharaeter  of  iivisteria  is  shown  l)y  a  wealth  of  variations 
in  the  motor  disturbanre  and  its  combination  with  pain  in  the  legs, 
contractures  and  the  like. 

Astasia-abasia,  lilce  hysterical  palsies  in  general,  usually  develops 
suddenly  after  a  slight  injury  (a  fall  on  level  ground)  or  a  mild  febrile 
disease  which  has  confined  the  child  to  bed  for  a  few  days;  sometimes 
it  conn  s  on  after  fright.  In  some  cases  no  cause  can  be  diseovered;  the 
astatiia-abasia  is  suddenly  noticed  in  the  morning  when  the  child  awakes. 
Youn^  children  just  old  enough  to  play  seem  to  bo  chiefly  affected. 

The  hysterical  disturbances  of  speech  are  both  numerous  nnfi  varie- 
gated, presenting  most  frecjuently  the  picture  of  aphonia  and  mutism. 
While  mutism,  or  sudden  complete  failure  to  make  any  attempt  at 
speaking,  bears  the  stamp  of  hysteria,  it  is  necessary  nevertheless,  in 
order  to  recognise  an  aphonia  as  hysterical,  that  the  paralysis  of  the 
vocal  cord  be  present  only  during  the  act  of  speaking  and  disappear 
during  coughing,  sin^i^  atid  the  like.  Such  a  state  of  affairs  is  of  course 
impossible  in  the  presence  of  an  organic  lesion.  Stammering,  stuttering, 
hesitation  and  similar  articulatory  as  well  as  genuine  aphasir  gpeech 
disturbances  (Baseenco)  may  develop  singly  or  combined  or  in  alternation 
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on  a  hysterical  basis.  If  one  bears  in  n  in  !  the  general  viewpoints  enu^ 
merated  above,  the  diagnosis  is  usually  not  difficult  and  may  be  eon- 
firmed  by  the  prompt  results  of  suggestive  treatuuat.  If  suggestive 
treatment  fails  or  the  results  arc  slow,  as  for  example,  in  the  case  of 
hysterical  sensory  aphasia  (speech  deafness)  in  »  child  seven  years 
<Adf  described  by  Itann,  serious  doubts  of  the  diagnons  must  arise 
(Oppenhcini). 

Blepharospasm  in  childhood  is  often  hysterical.  It  usuully  follows 
spasm  of  the  eyelids  due  to  the  reflex  irritation  of  some  iiiHammatory 
disease  of  the  eyes  and  u  therefore  a  kind  of  hysterical  autoimitation 
or,  to  use  Bnms'  expression,  the  hysterical  permanent  manifestatima  of 
an  oilgaoic  disease.  Like  all  hysterical  manifestations  produced  in  this 
way  by  autoimitation,  blepharospasm  is  difficult  to  treat  and  in  that 
respect,  as  well  af  in  its  origin,  resembles  the  various  forms  of  tir  and 
stcruotypia,  in  whidi  the  prognosis  is  bad.  We  shall  return  to  this 
subject  later  on. 

Among  motor  irritative  phenomena  contractures  have  already  been 

mentioned.  Choreatic  movements  arc  often  ohsorved.  Many  of  the 
relapses  of  gcrmino  ehorea  thnt  fire  of  short  duration  and  accompanied 
by  marked  uiuseuiar  hypotonia  must  be  regarded  as  hysterical,  a^^  has 
already  been  pointed  out  in  the  chapter  on  chorea.  Tremor  b  not 
common.  The  following  case  reported  by  Huasy  came  under  our  own 
observation. 

A  country  hoy  twelve  years  of  ago,  vifjnrous  and  health}'  except  for 
occasional  f^tahhin^;  jiains  in  the  chest  and  tiark,  headafhe  and  "^ho^1- 
ness  of  breath."  Four  weeks  ago  a  tremor  began  in  the  hand.s  whenever 
the  boy  began  to  eat,  and  made  it  impossible  to  carry  the  spoon  to  the 
mouth.  On  examination  it  is  found  that  he  itf  able  to  perform  compli- 
cated movements  without  any  difficulty  and  writes  (juite  nicely;  but 
when  a  glass  nf  water  is  placeil  in  his  hand,  and  he  is  toki  to  hold  it 
steady  or  drink  out  of  it,  a  coarse,  violent  tremor  develops  so  tliat  he 
spills  the  water.  The  tendon  reflexes  arc  exaggerated;  pain,  taste  and 
temperature  sense  are  normal.  A  prompt  cure  was  effected  by  a  single 
painful  application  of  the  faradic  current,  and  ilu  boy  was  able  toper- 
form  the  above-described  movements  witliout  Jifiiculty.  The  few  cases 
contained  in  the  literature  are  rite  .1  by  lUis-y. 

Multiple  paramyoclonus  iriicdr.  ii  h  i.  the  classiticaiion  of  which 
in  adults  is  still  a  matter  of  dispute,  [  ears  to  be  almost  exclusivdy 
hysterical  in  children  (Delvart).  Only  one  of  the  cases  so  far  described 
later  turned  out  to  be  a  ease  of  multiple  sclerosis. 

Electrif  al  chorea,  to  w1ii<  }i  :i  «cparate  chapter  hns  been  th  votefl 
(patre  331),  may  also  develop  on  a  hysteriefil  has!«.  The  same  is  true 
of  riiythmical  chorea  and  faciid  spasms,  and  ilie  various  forms  of  tie, 
which  arc  described  at  length  in  another  place. 
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The  convulsive  seizures  form  an  important  f!;roup  of  hyf^tcrical 
manifcHtations.  They  may  take  tin-  form  of  chorea  magna  as  described 
by  Charcot  and  his  school,  but  usually  occur  in  older  children,  and  in 
that  ease  aie  practieAlly  identical  with  grand  mal  hyst^rique,  the  diagno- 
HB  of  which  presents  no  difficulties.  When  the  attacks  resemble  epilepti- 
form seizures,  however,  the  diagnosis  is  not  so  easy.  They  may  be 
unilateral,  confined  to  a  sinfjle  extremity,  or  universal:  they  may  bf 
ushered  iu  by  a  kind  of  aura  and  may  be  followed  by  peculiar  confusioual 
states  and  the  like,  thereby  suggesting  a  genuine  or  a  cortical  epilepsy 
if  the  physician  has  to  dep^id  solely  on  a  laymen's  description. 

But  if  the  physician  has  the  o})[)ortunity  of  obaendng  the  attack 
himself,  which  is  often  possible  at  tlie  first  visit  beratise  tlie  !il tacks  arc 
readily  brought  on  by  sugfjestion,  he  is  soon  convinced  that  the  alleged 
unconsciousness,  which  the  parents  usually  infer  from  the  fact  that  the 
child  does  not  answer,  in  reality  does  not  exist,  that  the  pupils  react, 
and  that  the  character  of  the  muscular  contractions  and  convulsive 
atlntudes  is  much  more  complicated  and  theatrical  than  in  epilepsy. 
Moreover,  the  sphincters  practically  never  relax  during  hysterical 
convulsions,  so  that  there  is  no  involuntary  discharge  of  urine  or  feces, 
nor  does  the  child  bite  its  tongue  or  do  itself  any  other  injury  in  falling. 
The  presence  of  the  three  last-named  symptoms  is  much  more  in  favor 
of  epilepsy.  Cases  of  hystenxpilepsy,  by  which  is  meant  an  intermediate 
form  between  the  two  neuroses  or  a  simple  association  of  the  two  neu- 
roses in  the  same  individual,  have,  so  far  as  I  know,  never  been  observed 
in  children,  although  their  occurrence  is  quite  conceivable  as  in  adults. 
It  is  worth  noting  that  in  many  cases  the  daily  return  of  the  attack  at 
exactly  the  same  hour  at  once  awakens  a  suspicion  of  hysteria.  For  the 
rest,  the  diagnoi^is  is  determined  by  the  general  viewpoints  which  have 
already  been  described. 

The  delirioui*  states  which  freqniMitly  accnniiiany  or  iilternate  with 
the  hysterical  convulsive  seizure  may  occur  independently  in  children. 
Henoch  in  his  conferences  describes  cases  of  this  kind  with  sudden  and 
usually  terrifying  delirium, with  violent  ravings  and  loud  outcries,  which 
appear  to  be  produced  by  terrifying  hallucinations  or  visions.  The  same 
observation  has  been  made  by  Bruos,  Eulcnburg  and  a  number  of 
French  authors. 

The  pronounced  theatrical  element  which  characterizes  these  forms 
of  delirium  as  well  as  the  stuporous  states  and  the  hj'sterieal  forms  of 
somnambulism  usually  renders  the  diagnosis  clear  at  once.   In  the  miun 

these  severe  forms  of  hysteria  in  older  children,  not  excepting  the  occa- 
sional prominence  of  sexual  and  erotic  concepts,  so  closely  n  snuble  the 
manifestations  of  hysteria  in  the  adult  that  a  separate  th  scription  appears 
to  be  superfluous  in  this  place. 

Among  disturbances  of  the  special  senses,  deafness  and  blindness 
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of  one  nr  botli  I'Vc^  are  the  most  frequent  in  childhood,  but  they  are 
absolutely  rare  manifestations  of  hysteria  at  that  period  of  life.  For 
one  who  is  acqaaSnted  with  these  phenomena  in  the  adult  no  special 
description  is  necessary. 

In  connection  with  the  forms  of  hysteria  which  imitate  nervous 
disea«rf?  brief  mention  may  be  made  of  a  few  manifestations  sinnilnttnp 
surgical  di^jfases  of  the  hones,  joints,  muscles,  tendons,  ftr.  Con- 
tractures of  the  muscles  of  the  front  and  bad:  of  the  neck,  when  uni- 
lateral, may  simulate  torticollis,  and  when  bilateral,  cervical  spondylitis. 
Elevation  of  one  shotilder,  rigidity  or  kyphoscoliotic  curvature  of  the 
vertebral  column,  in  which  attempts  at  reduction  are  accompanied  by 
fixation  of  one  hip-joint  as  in  beginning  coxitis,  and  many  otlirr  symptom- 
complexes  of  the  same  kind  may  be  produced  by  hysterical  muscular 
Spasms.  The  diagnosis  in  practically  every  case  can  be  made  on  general 
grounds,  particularly  on  the  sudden  onset  after  some  insignificant  physi* 
cal  injury  or  psychic  insult,  the  "  massivity  "  of  the  pains,  and  the  abeenoe 
of  any  causo  for  a  corrr^sponding  organic  disease. 

The  hvf^terical  j)i(  turos  which  simulate  diseases  of  the  ropiratory 
organs  as  a  rule  develop  from  corresponding  organic  affections  by  auto- 
imitation,  as  above  briefly  described,  or  as  a  permanent  manifestation 
of  the  antecedent  disease.  Although  they  have  only  recently  begi^  to 
be  properly  appreciated  (Thiemich),  and  we  have  only  a  few  isolated 
reports  from  earlier  time?^.  they  nre  well  worthy  r»f  cart  fti!  attention  on 
tlie  jtart  of  1  hr  physician.  For  exumph-,  if  a  child  has  cwr  suffered  from 
tachypnua  and  dyspna»a  as  the  result  of  extensive  bronchitis,  it  may 
later,  whenever  it  has  the  slightest  catarrh,  exhibit  the  same  symptoms 
either  as  psychic  phenomena  or  through  an  hysterical  reproduction  of  its 
former  disea.se<l  state.  In  an  entirely  similar  manner  a  spasmodic  cough, 
possibly  with  violent  stridor,  an  asthmatic  attack  and  the  like  may  lie 
repro<iuced  hysterically.  In  onler  to  recognize  this  change  in  the  con- 
dition of  affairs,  which  is  particularly  difficult  for  the  attending  physician 
who  has  seen  and  treated  the  patient  during  the  primary  organic  disease, 
a  painstaking  objective  examination  must  1m  made,  bearing  in  mind  the 
;:(>neral  «lin«;nosl ic  featnrr«  of  hysteria.  I  ln-  iuiport ance  of  making  a 
correct  diagnosis  from  tin  1  licraj'Ptitir  >-tan(l|ioinL  will  be  referred  to  later. 

Hysteria  in  children  is  not  infrecjucnily  localized  in  the  digestive 
traU  and  associated  organs.  Anorexia,  vomiting,  cardiospasm,  diarrhcea, 
constipation,  meteorism,  incontinence  of  feces,  prolapse  of  the  anus 
and  the  like  ma}  Ix  due  to  hysteria.  The  anorexia,  which  is  probably 
primarily  produced  by  «o!n(>  organic  f!i.-tiirbnnoe,  may  in  severe  m.^^es 
(Soltmann,  Kissel,  Rruns  nnd  olht  i.- 1  l:<>  on  to  an  alarming  state  of  inani- 
tion threatening  the  child's  life.  In  niany  cases  the  refusal  to  take  food 
can  be  overcome  by  simply  placing  a  tray  in  front  of  the  child  instead  of 
trying  to  force  it  to  eat.  When  the  child  finds  it  is  not  under  observation 
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it  will  satisfy  its  hunger  of  its  own  accord.  In  other  ra«rs  ravage  will 
not  only  prevent  tlic  extrprnc  pffoctf  of  starvation  hut  also  affect  a 
prompt  cure  of  the  anorexia  through  suggestion.  Hysterical  vomiting 
Ib  usually  recogmsed  at  once  by  the  ease  with  which  the  act  b  performed, 
just  like  a  volitional  act.  Merely  awakening  the  child  in  time  for  school 
or  a  harsh  word  may  suffice  to  bring  on  the  vomitinR.  The  prompt 
rojjult  which  follows  ;i  single  introduction  of  the  stomach  tube  for  diag- 
nostic purposes  confirms  the  diagnosis  of  hysteria.  An  instructive 
case  of  cardiospasm  in  a  child  two  years  old,  which  was  also  promptly 
cured  by  passing  a  tube,  was  observed  in  the  Brcslau  Children's 
Hos|Htal  (Freund).  Paychic  diarrheta^  that  b  to  say,  evacuation  of 
fpco?,  norma!  exropt  for  thrir  froquency,  sometimes  persists  a  long  time 
after  the  subsidence  (if  an  organic  intestinal  disrape.  It  resists  all  astring- 
ent remedies  but  yields  at  once  to  faradization  of  the  abdomen,  a  pro- 
cedure which  has  been  soberly  recommended  as  a  treatment  for  diarrhoea 
although  it  cannot  act  in  any  other  way  than  by  suggestion.  Constipa- 
tion may  devdop  in  the  same  way,  or  rather  may  become  a  fi.xed  habit 
from  psychic  causi's,  even  aside  from  those  rasrs  in  whir  h  the  child  has 
simply  forgotten  how  to  evacuate  its  bowels  spouliineously. 

It  must  be  pointed  out,  however,  tliat  constipation,  as  well  as  anor- 
rexia  and  vomiting  for  that  matter,  may  be  caused  by  an  imperative 
idea  or,  in  other  words,  may  be  due  to  psychic  but  not  hysterical  causes. 
Thus,  the  fear  of  being  poisoned  is  often  present  in  anorexia.  In  two 
cases  of  retention  of  feces,  observed  by  Neumann  in  young  boys,  the 
cause  was  found  to  be  disgust  and  loathing  of  tlie  act  of  defection.  "It 
is  nasty  to  do  Aa"  said  a  little  patient  aged  three,  who  would  never  tell 
the  nurse  when  liis  Irawels  needed  to  be  moved  and  would  not  evacuate 
when  told  to  do  80  except  at  night  when  the  inhibitory  concept  was  in 
sulijoption. 

Ilystrrical  incUorisiri  rif  a  pathologic  detrree  results  either  from 
swallowing  air — in  which  ca.se  there  is  always  a  suspicion  of  sitnulutiuu — 
or  from  nervous  tonic  spasm  of  the  diaphragm,  and  is  particularly  apt 
to  be  mbtaken  for  peritonitis  when  it  Is  associated  with  marked  sensi- 
tiveness of  the  abdomen.  Cases  due  to  spasm  of  the  diaphragm  (pseudo- 
tympanite  nerveuse  ou  ventre  en  necordeon.  l?<  riilii  im  .  may  be  recog- 
nized by  the  fact  that  the  abdomen  collapses  under  t  hlorofurni  anaHhesia, 
without  the  escape  of  gas  from  the  mouth  or  anus  as  when  the  condition 
is  due  to  swallowing  air. 

The  recurri  iiee  of  prolapse  of  the  auus  as  the  reSttlt  of  some  fixed 
idea,  which  in  children  is  usually  quite;  transparent,  has  also  Iwen 
observed  in  a  number  of  well-authenticated  cases  in  children  about  the 
age  of  three. 

Finally  we  have  two  dbturbances  in  the  gcnito-urinary  apparatus 
that  are  frequently  hysterical:  PofUj^vriOf  that  b,  the  evacuation  of 
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urine  at  abnormally  froquont  intervals,  and  diurnal  and  nocturnal 
enuresis.  As  both  symptoms  may  be  due  to  a  number  of  organic  dis- 
eases affecting  the  nervous  system,  metabolism  and  the  genito-urinary 
syBtem,  these  eaiises  must  first  be  excluded  by  a  careful  physical  and 
urinary  examination.  But  even  after  the  functional  nature  of  the  dis- 
turbance has  Im(  n  r-iahlislu  tl  hy  exclusion,  the  diagnosis  of  hysteria 
is  not  ju8tifial>ie  withnut  fvirthcr  jiroof. 

This  subject,  which  lia.s  been  extensively  studied  in  the  past  few 
years,  b  sufficiently  important  to  justify  a  more  detailed  discussion. 
While  French  authors  (Janet,  Gulnon  and  othefs)  had  long  recognised 
and  insisted  upon  a  psychic  etiology  in  enuresis,  the  majority  of  German 
authorities  (see  for  example  the  text  books  of  Henoch  an<l  Bapnsky) 
regartled  the  roiidilion  as  a  local  neurosis  of  the  bladder,  and  ihr  only 
controversial  point  was  the  mechanism  of  the  disturbances  or  its  mode 
of  onset.  Csemy's  school  was  the  first  in  Germany  to  Insist  upon  the 
psychogenic  origin  of  enuresis*  as  well  as  of  pollakiuria,  and  the  analogous 
disturbance  of  incontinence  of  f<  rrs.  which  they  explain  as  hysterical 
symptoms'.  This  is  undoubtedly  true  in  a  certain  j>roportion  of  rases 
of  enuresis  and  is  proven  by  the  occasional  sudden  occurrence  of  enuresis 
or  pollakiuria  in  children  who  had  not  been  subject  to  it  in  infancy. 
In  these  cases  there  is  evidently  a  definite  cause,  as  for  example,  in  one 
of  ReinachV,  as  is  shown  by  the  prompt  and  permanent  result  which 
followdl  aritihystcrical  treatment  (see  page  368).  In  the  s.nrne  category 
belong  all  ihe  cases  of  psychic  infection,  in  children  who  had  previously 
been  free  from  enuresis,  by  other  cliildren  in  the  same  class  or  boarding- 
school  who  are  affected  with  the  disease,  and  the  promptness  with  which 
cases  of  this  kind  due  to  unconscious  imitation  recover,  b  a  strong 
argimient  in  favor  of  the  hysterical  nature  of  the  disturbance.  Pfbtcr, 
on  the  other  hand,  advanced  a  different  view  in  an  tmpnrtanf  pajn  r  on 
the  subject  in  which  he  cit«'d  a  nunilxr  of  cases  of  enuresis.  II(  has, 
in  addition  to  the  cases  due  to  organic  causes,  a  group  in  which  the 
nocturnal  enuresis  represents  an  abortive  or  unnoticed  attack  of  epilepsy. 
This  group  is  characterized  hy  the  fart  tlmt  the  enuresis  OCCUrs  "quite 
sporadically,  pos.sil)ly  for  a  short  p«>riod  every  night  in  surcessioQ,  with 
int<Tvals  of  irrcirtilar  duration,  from  several  days  to  nniny  weeks  or  evi-n 
longer  wlien  tiie  ciiild  is  quite  free  from  the  disturbance."  On  careful 
examination  other  signn  of  nocturnal  epileptic  explosions  are  always 
discovered  in  adults  and  usually  also  in  children  (he  refers  to  chll* 
dren  of  st  fn  v  years  of  age  or  older).    Among  these  signs  are 

biting  the  tongue,  falling  out  of  bed,  sometimes  pronounced  lassitude 
on  waking  up  in  the  morning,  and  the  like.  This  form  of  enuresis  with 
a  suggestion  of  epilepsy  is  also  mentioned  by  Binswanger  and  others. 
In  Pfister's  second  group  the  enuresis  begins  In  infancy  and  the  children 
can  never  l>e  trained  to  cleanly  habits;  or  it  be^ns  some  time  between* 
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the  third  and  sixth  or  sc\onth  yvar  of  life  with  frciiucnt  and  usually 
nightly  evacuations  at  ditTcrent  hours  of  the  night.  In  addition  to  the 
nocturnal  evacuAtion,  for  which  it  is  frequently  impossible  to  discover 
any  special  cause  (possibly  dreams?),  there  ts  usaally  also  some  diurnal 
enuresis  which,  however,  is  much  more  rare  and  IS  brought  on  only  by 
fright  or  inattention  when  the  child  is  bnsily  rnpflpod  In  play.  This 
variety  of  fnuresis.  wliirh  is  extn  iiicly  variable  and  i.s  often  a^s-ociati  d 
with  pollakiuna  ami  oihw  functional  disturbances  of  urination  or  even 
incontinence  of  feces,  and  which  ofaetinately  resists  all  educational 
therapeutic  measures,  is  regarded  by  Pfister  as  a  sign  of  functional 
degeneration  and  an  hereditary  neuropathic  stigma.  The  arguments 
which  he  advance?  in  support  of  his  thrnry,  tlw  details  of  which  are 
extremely  ingeiiiou.s,  are  too  lengthy  to  be  reproduced  in  this  place;  but 
it  seems  desirable,  in  order  to  throw  light  on  the  pathogenesis  of  enuresis 
and  related  disturbances,  to  mention  at  least  his  main  proposition,  the 
general  neuroi^atluc  etiology  and  significance  of  the  affection.  If  this 
is  borne  in  mind,  all  other  causal  factors  that  have  hem  mentioned,  such 
as  adenoid  vegetations,  the  drinking  of  large  (piantitie??  of  fluid  in  the 
evening,  cold  tKnis  and  consequent  chilling  of  the  abdomen,  slight  affec- 
tions of  the  Ijladdcr  (Rcy)  or  changes  in  the  composition  of  the  urine 
(Lawrence  and  others)  assume  at  most  an  accidental  significance.  While 
it  seems  to  us  that  Plister  in  his  character  of  psychiatri.^t  has  exaggerated 
the  frequency  of  the  severe,  degenerative  eases,  his  writings  nevertheless 
represent  a  distinct  advanee  in  1  herapeuties.  He  has  shown  us  th<' 
necessity  of  diilerentiating  our  ea^es  more  accurately.  Whenever  there 
is  any  reason  to  suspect  epilepsy,  the  corresponding  treatment  and 
supervision  of  the  patient  mint  be  begun  at  once.  On  the  other  hand, 
in  functional  disturbaner  of  the  bladder  in  whieh  epilepsy  can  be  poei- 
tively  exeludetl  antihystcri<-al  treatment  must  be  instituted  as  rapidly 
and  energetically  as  pu.ssible  in  a  uianuer  to  be  presently  described,  and 
in  this  way  prompt  and  permanent  results  will  be  obtained  in  a  great 
many  cases.  Nevertheless  one  must  not  be  surprised  if  the  treatment 
fails  at  least  partially  in  a  great  many  cases.  These  will  be  put  down 
as  belonging  to  the  degenerative  form,  in  which  general  hygienic  and 
educational  measures  mns't  be  tried,  although  time  and  the  gradual 
bodily  and  mental  development  of  the  child  will  in  the  end  prove  the 
most  potent  factors  in  bringing  about  a  cure.  Accordingly  we  may  dis- 
pense with  a  mere  enumeration  of  all  the  various  infallible  remedies 
which  have  been  recommended  without  the  slightest  attempt  at  dis- 
crimination. There  is  no  specific  remerly.  All  methods  of  treatment  act 
eitlu  r  l)y  suggestion  or  not  at  all,  including  epidural  inji  etions  (Kap- 
sammer),  which  are  so  greatly  lauded  by  Cathelin,  Even  the  results 
of  hypnotic  suggestion  are  neither  better  nor  worae  than  the  results 
obUuned  by  any  other  form  of  psychic  treatment  (Haclclander). 
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The  etiology  of  hystericul  uiiiuifcstaiions,  the  most  important  of 
which  we  havo  just  deeeribeU,  might  be  given  more  briefiy  if  we  were 
better  acquatnted  with  the  nature  of  hysteria,  which  ia  but  imperfectly 
characterized  by  such  expressions  as  limitation  (narrowing)  of  con* 

Fcioiipnpf'?',  increnspr!  susceptibility  to  suggestion,  an  abnormal  tendency 
to  exhibit  sunialic  reactions  to  psychic  inttuciicc  and  tlie  like. 

The  m03t  important  etiologic  factor,  heredity,  in  itself  gives  us  no 
information  in  regard  to  the  disturbance  that  is  going  on  in  the  mechan- 
ism of  the  child's  psychic  life.  The  causal  significance  of  environment 
and  education  is  rather  more  intelligible,  but  here  the  question  at  once 
presents  itself  whether  these  injurious  influences  really  produce  the 
foundation  of  the  malady,  the  hysterical  alteration  of  the  nervous  sys- 
tem, or  whether  they  merely  act  as  exciting  causes — as  '^agents  provo- 
cateurs "—and  bring  the  disease  to  the  surface.  The  influence  of  somatic 
diseases  also  in  this  respect  is  by  no  means  dear* 

Thr  fact  that  hyst(ru;il  symptoms  may  appear  ns  the  result  of 
inadequate  causes  forces  upon  us  the  theory  of  a  latent  condition. 
A  correct  undcrstauding  of  this  latent  condition  or  at  least  of  its  psycho- 
pathologic  signs,  would  be  of  the  greatest  value;  but  thai  is  as 
beyond  our  reach. 

Numerous  attempts  to  explain  this  condition  have  Ix'en  made. 
The  French,  especially  San  Philippe  and  otliers,  have  described  a  hysteric 
lateiite  and  a  hvsti  rie  naissante,  but  the  conditions  to  which  they  refer 
are  in  the  mum  neuropathic  or  genuine  neurasthenic  changes  in  char- 
acter, such  as  we  frequently  observe  as  forerunners  or  eoneomitaoto  of 
hysteria  in  children.  Unfortunately  these  traits  are  often  missed  in 
the  purest  cases  of  hysteria. 

On  the  other  hand  it  seems  quitn  justifinlile  to  speak  of  an  liysterical 
character,  which  consists  in  exaggeration  of  the  emotional  life,  a  lively 
imagination  coupled  with  an  unchildlikc  interest  in  the  process  and 
conditions  of  the  body,  egotism  and  an  instinctive  desire  to  appear 
important,  to  attract  the  attention  and,  if  possible,  excite  the  admiration 
of  otlii  r  persons.  These  traits  of  character  help  to  explain  tlie  fantastic 
confal)ulations  of  hysterical  children,  and  csperially  their  mania  to  utilize 
their  morbid  syniptoms  in  malting  trouble  for  persons  whom  they  dislike 
as,  f<H>  example,  when  they  develop  an  hysterical  palsy  aft«r  they  have 
had  their  ears  boxed  by  a  strict  and  exacting  teaeher.  The  hysterical 
character  may  devdop  in  the  absence  of  any  lack  of  conscious  or  un- 
conscious education,  and  in  these  eases  it  must  be  assumed  that  the 
predisposition  is  unusually  pronounced.  .\s  a  rule,  a  vicious  environ- 
ment is  at  least  partly  responsible  for  its  development.  In  many  cases 
the  hysteria  can  be  shown  to  be  due  to  direct  imitation  of  diseases  of  the 
parents;  but  the  moat  important  cause  is  the  wrongly-directed,  usually 
too  indulgent  and  always  capricious  education  of  the  child  by  hysterical 
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or  neuropathic  inironts.  This  |)oiMt  rciiuites  no  further  elucidation.  In 
otbiT  cases  I'xtt'rnal  insults  such  as  fright  or  fear  are  ofterativo  causes. 

Thus  wc  once  observed  a  state  of  deaf-mutism  lusting  .several  weeks 
in  a  little  boy  of  three  who  had  been  frightened  by  the  sudden  apparition 
of  a  cat  on  a  dark  stairway.  Bruns,  for  example,  olsaerved  unilateral 
convulsions  resembling  night  terror  coming  on  in  the  morning  as  the 
child  was  called  to  get  Up  and  go  to  school,  and  for  which  the  child's 
fear  of  a  strict  teacher  was  responsible.  The  same  authors  cite  examples 
of  hvf^teria  in  chihlrrn  whoso  fathers  wore  drunkards  and  alnif;od  their 
wife  and  children  when  intoxicated,  and  points  out  that  in  these  cases 
the  desire  to  escape  the  unhappy  home  life  by  being  admitted  to  the 
hospital  is  also  a  factor  in  the  etiology. 

Autoimitation  of  organic  diseases,  which  has  been  referred  to  repeat- 
edly in  this  section,  is  absolutely  fostered  by  unintelligent,  oveiindulgent 
parents  who  let  the  child  have  its  way  while  it  is  ill  and  gratify  its  most 
foolish  wish,  exhaust  themselves  in  expressions  of  love  and  pity,  and  do 
everything  to  make  sickness  a  condition  to  be  greatly  desired  by  the 
child.  An  hysterieal  disease  in  a  child  surrounded  by  such  an  environ- 
ment has  many  points  in  eoniinon  with  conscious  simulation  or  may, 
in  fact,  be  nothing  but  simulation.  As  physicians,  however,  we  must 
remember  that  the  simulation  itself  is  a  pathologic  trait  of  cimracter. 
A  child  that  is  psychically  normal  does  not  simulate  disease. 

The  degree  of  intelligence  necessary  for  the  simulation  of  hysterical 
symptoms  is  by  no  means  high,  whQe  it  is  true  that  many  hysterical 
children  are  more  intelligent  and  vivacious  than  average  chihhen  of 
their  own  age,  and  accustomed  by  thdr  constant  association  with  adults 
to  observe  and  form  judgments  in  a  way  not  usual  with  children — in 
short,  are  what  is  generally  known  as  old-fashioned.  Hysterieal  dis- 
turhances  nevertheless  occur  in  children  of  very  slender  mental  gifts 
and  in  imbeciles.  An  interesting  fact  in  this  connection  which  was 
brought  out  by  Bruns  and  which  we  have  also  been  able  to  confirm  is 
that  the  grossest,  most  "massive''  forms  of  hysteria  occur  chiefly  in 
country  children  who  have  a  very  limited  mental  horison. 

There  is  but  little  to  add  about  the  diagnosis  of  hysteria.  The 
fneqtt^y  with  which  hysterical  traits  are  associated  w  ith  organic  dis- 
^a«,>Q  j<?  a  warning  to  use  the  greatest  care  in  the  objective  examination 
of  the  patient.  Thus  in  many  forms  of  brain  tumor  (glioma  with  peri- 
odical bleeding,  intraventricular  cystieerei  and  the  like)  the  clinical 
picture  may  be  very  deceptive  and  closely  resemble  that  of  hysteria. 
FaUiirc  to  recognize  an  hysterical  symptom  as  such  and  accordingly  to 
apply  the  proper  treatment  greatly  diminishes  the  chance  of  recovery 
by  confirming  the  parents  and  attendants  in  their  belief  that  the  child 
is  suffering  from  a  grave  dis(  ase.  For  the  physician  himself  the  mistake 
Is  serious  only  when  another  physician  or  even  a  quack  is  called  in  and 
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by  rccogtiiziii^^  the  true  state  of  alTairs  rapidly  brings  about  a  cure. 
Convereely,  parents  will  never  for|^ve  a  physician  if  he  fails  to  recognise 
an  organic  lesion  and  calls  it  hysteria,  because  in  the  lay  mind  tfaia 
word  always  has  in  it  an  ofTensivc  clement  of  simulation  or  of  over- 
anxiety  that  tw  ivl  tint  be  taken  seriously. 

The  prognosis  of  hysteria  in  children  is  in  the  main  favorabU,  not 
only  as  regards  the  individual  manifestation,  which  is  often  quite  easy 
to  cure,  but  also  the  psychic  constitutional  anomaly  as  a  whole.  Thb 
important  distinction  between  hysteria  in  the  adult  and  the  same  dis- 
ease in  rhiMfpri  wa.'*  fir?t  estahlisIuMl  liy  l?ruiis,  ulio  kf])t  his  patients 
under  contiiniHl  olis*  rvation  after  tlicir  ncuvt  ry.  He  states  distinctly, 
however,  that  complete  permanent  recovery  is  cflfectcd  only  when  the 
first  hysterical  symptom  is  recognised  as  early  as  possible  and  removed 
by  appropriate  treatment  or  as  he  says,  extirpated.  Aa  the  result  of 
numerous  unsuccessful  therapeutic  experiments  the  first  symptom  be*- 
comes  inveterate  or  the  psychic  Anomaly  sn  tinuly  rnotefi  that  it  never 
disappears  altogether.  Even  if  the  individual  symptom  is  ultimately 
removed,  other  symptoms  sooner  or  later  make  their  appearance  and 
betray  the  fact  that  the  hyaterical  change  of  character  is  permanent. 
The  prognosis  is  utidoubtedly  most  favorable  in  the  hysterias  which  are 
produced  by  imitation  or  psychic  contact  infection.  These  forms  are 
sometimes  epidemic  in  schools  as,  for  example,  hysterical  chorea  (Hol- 
wede),  hysterical  tremor  (Demmer).  The  children  who  are  attacked 
secondarily  always  recover  rapidly  in  such  eases. 

Treatment. — ^It  follows  from  what  has  been  said  that  the  treatment 
of  hysteria  in  childhood  is  purely  psychic.  The  physician  is  rarely  able 
to  prevent  the  develnptnent  of  tlie  rotisf itutional  disposition,  which  is 
due  to  lietnlity;  but  he  r;iti  (iflrii  see  Xo  it  that  the  eliiid  i.s  separated 
from  its  hysterical  mother,  either  permanently  or  at  least  during  her 
attacks,  or  that  the  governess,  if  she  has  hysteria,  is  dismissed.  But 
above  all  he  must,  by  refraining  from  every  kind  of  treatment  that  b 
not  absolutely  m n  ss.iry,  guard  against  fostering  hypochondriac  intro> 
s|)eetion  and  self-indulgence  which  lead  to  hysterical  manifestations. 
He  must  also  e.xercise  an  advisory  control  of  the  child's  education. 

The  treatment  of  pronounced  hysterical  symptoms  offers  to  the 
physician  a  wide  field  for  the  exercise  of  whatever  he  may  possess  of 
ingenuity  and  sagacity,  as  well  as  tact  and  sympathy.  We  strongly 
recommend  Bruns'  comprehensive  and  stimulating  writings  on  this 
sul'jeet  and  are  mntent  in  this  plnre  to  indicate  merely  the  proper  lines 
which  must  be  followed  in  the  treatment.  In  young  children,  who  are 
in  the  nuun  credulous  and  used  to  obeying,  the  treatment  may  be 
purely  or,  as  Striimpell  says,  undisguisedly  peyehical.  Thus,  in  a  ease  of 
astasia-abasia  the  child  may  be  simply  set  on  its  feet  with  the  brief 
injunction  "now  walk"  or  the  like.   But  in  most  cases  the  physician 
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iind:<  himself  compelled  to  mask  the  psychic  effect  of  his  treatment  by 
employing  physical  methods.  The  most  effective  are  those  which  have 
a  strong  suggestive  action,  such  as  pain  or,  on  the  other  hand^  whatever 
must  appear  mysterious  and  wonderful  to  the  child  and  thereby  render 

it  susceptible  to  suggestion. 

We  shal!  :i(lo|)t  Rruns'  suggestion  and  subdivide  methods  of  treat- 
ment <  niploy(Ml  ill  till'  hysteria  of  children  into  two  groups;  one  tiielhod 
coii-i>ts  III  taklmj  llw  child  h'/  surprise,  the  other  nmy  he  called  the  method 
oj  itUtnltonal  neglect,  or  iguunug  the  child.  Eaelfe  of  these  methods  has 
Hs  special  indications.  The  first  is  particularly  effective  in  all  cases  of 
paralysis  and  contractures,  in  aphonia,  deaf-mutism,  etc.;  the  otiier  is 
more  appropriate  for  irritative  conditions,  especially  those  which  occur 
paroxysmally  as  spasms,  delirium,  somnambulism  and  the  like. 

When  the  plan  of  "  taking  the  child  vnowwet**  is  to  be  employed,  the 
hysterical  symptom  is  attacked  direetly,  either  undisguifodly  a.s  we  have 
just  shown  in  tlie  example  of  aaiasia-aba,sia,  or  under  the  guise  of  ?ome 
physical  nictliod  of  treatment  (with  the  faradie  brush,  the  cold  douche, 
by  forcible  extensiou  of  a  contracted  joint)  and  if  possible  removed  at  a 
:>inglc  sitting.  If  this  proves  successful,  the  result  is  usually  permanent; 
if  not,  or  if  the  success  is  only  partial,  ''the  child  may  recover  from  its 
first  surprise  and  astonishment  at  the  doctor's  actions  and  the  rapid 
results  affected,"  and  what  remains  of  the  symptom  as  a  rule  becomes 
firmly  rooted  and  can  no  longer  be  influenced  by  this  method  of  treatment. 

The  second  method,  that  of  intentional  neglect,  wliieli,  as  has  been 
stated,  is  chiefly  to  be  recommended  in  paroxysmal  forms  of  hysteria, 
must  then  be  resorted  to.  This  method  obviously  recjuirts  so  much 
more  time,  so  much  intelligent  cooperation  on  the  part  of  the  parents, 
and  so  much  judgment  to  detmmne  whether  and  to  what  extent  it  is 
necessary  to  take  any  notice  of  the  morbid  symptom,  that  it  can  rarely 
be  carried  out  successfully  at  home  and  usually  necessitates  removing 
the  child  to  an  institution.  The  object  of  the  method  is  to  convince  the 
ciuld  of  the  harmlessness  of  its  disease  by  paying  no  attention  to  its 
spasms  and  other  symptoms.  It  is  the  direct  opjiosite  to  wliat  the  child 
accustomed  to  receive  at  home,  surrounded  by  the  overanxious  care 
of  itjj  excited  and  exciting  parenta.  "  If  the  symptoni.s  no  longer  attract 
attention,  says  Bruus,  they  gradually  die  of  ennui;  the  child  forgets 
them,  so  to  speak,  altogether."  Whether  the  symptoms  are  to  be  ignored 
altogether  or  intentional  neglect  is  to  be  combined  with  secondary  meth- 
ods, such  as  hydrotherapeutic  procedures,  douches,  wet  packs  and  the 
like  or  by  faradization,  must  be  determined  in  the  individual  case  by  the 
pbyKician's  practical  experience. 

Isolation — not  solitary  coMfinf>me!it  Imt  removal  from  the  accus- 
tomed surroimdings — is  anolhri  iniportaiil  procedure.  Isolation  is 
often  necessary  not  only  for  the  proper  carrying  out  of  other  methods  of 
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treatment  but  because  it  has  a  curative  effect  in  itself  by  feeding  the 
child's  imagination  with  new,  healthy  impressions  and  neutralising  the 
injurious  influence  of  the  environment  in  which  the  hysteria  developed. 

Thp  grratcst  rps'iptancp  is,  as  a  rule,  oncountored  on  the  part  o(  tlic  parents 
when  the  physician  proposes  isolation.  Incapable  of  realizing  that  they 
have  unconsciously  injured  their  child,  they  arc  convinced  that  it  will 
only  be  made  worse  by  homesickness  and  the  grief  of  isolation,  and  are 
therefor  ready  to  make  any  sacrifice  rather  than  consent  to  separation. 
As  the  mere  dread  of  a  prospective  isolation  often  has  a  wholesome  sug* 
prstivo  influence  on  thr  child,  it  is  not  wise  to  propose  isolation  as  the 
only  nuaiis  of  salvatitm:  hut  the  physician  should  recommend  it  as 
early  as  possible  bt'fort;  lie  has  destroyed  all  chances  of  recovery  by  the 
ftolure  of  innumerable  therapeutic  experiments,  not  only  on  his  own 
account  but  also  on  account  of  every  other  physician  who  may  be  called 
in  after  him  and  may  hv  under  the  additional  disadvantage  of  being  a 
stranger  to  tin  child.  Once  the  physician  has  derided  to  insist  upon 
isolation  he  hliould,  as  a  rule,  avoid  entering  into  a  prolonged  and  fruit- 
less discussion  of  the  advantages  of  the  plan  with  the  parents,  but,  as 
Bruns  points  out,  simply  take  his  stand  on  his  experience  as  a  physteian. 

Aside  from  the  aliove-nientioned  advantages,  treatment  in  an 
institution  lias  the  additional  advantape  that  all  unpleasant  methods 
of  treatment,  hydrotherapeutie  proeedures  and  painful  faradization, 
which  are  often  extremely  useful,  can  be  carried  out  much  more  easily 
than  in  the  presence  of  the  excited  and  anxious  parents.  In  regard  to 
these  measures,  however,  we  must  insbt  that  cnidty  is  neither  necessary 
nor  justifiable,  and  that  the  jmin-inflieting  treatment  must  never  lay 
aside  its  mask  and  never  be  allowed  to  appear  to  the  child  as  a  simple 
punishment.  If  the  child  sees  in  the  physician  its  enemy  and  tormentor, 
all  suggestive  influence  is  lost. 

We  may  Illustrate  this  by  a  personal  observation.  A  boy  about  ten 
*  years  of  age  was  admitted  to  the  hospital  On  account  of  severe  hysterical 
spasms  for  which  he  had  been  repeatedly  treated  without  success,  and 
in  the  hope  of  showinfr  gooil  and  rapid  results  the  boy  was  subjected  to 
painful  faradization  after  every  attack.  Although  the  boy  was  very 
much  afrud  of  the  treatment,  the  spasms  refused  to  yield,  becoming 
worse  rather  than  better,  and  the  boy  was  taken  away  about  ten  days 
later  no  better  than  when  he  was  admitted,  after  treating  the  father  to 
a  striking;  attack  on  the  oeeasion  nf  his  first  visit.  On  leaving  the  clinic 
the  father,  who  believed  the  condition  was  epilejisy  and  indignantly 
refused  to  accept  the  diagnosis  of  hysteria  which  had  been  written  on 
the  boy's  card,  went  to  a  neurologist  in  this  city  who  accepted  our  dMg- 
nosis  and  proposed  that  the  boy  be  admitted  to  his  private  clinic.  The 
father  could  not  bring  himself  to  consent  to  this  at  once  and  took  the 
boy  home  for  another  trial,  promising  to  bring  him  to  the  clinic  if  the 
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spasms  should  return.  From  this  lime  on  the  boy  never  had  another 
Attack.  He  was  cured  by  the  fear  of  being  sent  to  another  hospital. 
Thb  is  all  we  could  learn  in  regard  to  the  patient,  whom  for  obvious 
reasons  we  never  saw  again. 

We  do  not  of  course  wish  to  deny  that  treatment  sometimes  fails 
even  in  a  hospital.  Many  of  these  patients  recover  through  some  "  mirac- 
ulous cure,"  by  a  quack,  or  as  the  result  of  some  fortunate  accident  tii* 
in  the  rase  just  described.  In  others  the  symptoms  subside  jjradually 
as  in  thf  hysteria  of  adults.  Of  the  prognosis  in  such  cases  of  course 
nothing  more  can  be  said.  Under  certain  circumstances  it  may  be  jus- 
tifiable to  employ  hypnotic  treatment  as  a  last  resort. 

We  are  as  much  in  the  dark  on  this  point  as  in  regard  to  the  nature 
of  hypnosis  in  general.  While  the  school  of  Nancy  (Bcmheim  and  his 
followers)  regard  hypnosis  as  a  perfectly  harmless  procedure  when 
carried  out  in  a  rational,  scientific  manner,  and  recommend  it  as  a  peda- 
gogic measure  in  the  moral  education  of  the  child  (Berillon),  the  school 
of  the  Salpdtri5rc  (Charcot,  Gilles  de  la  Tourette  and  others)  adopt  the 
opposite  view.  They  consider  the  hypnotic  sleep  an  hysterical  con- 
dition and  L>elieve  that  it  may  be  followed  by  results  that  are  much  more 
serious  than  the  disease  for  the  cure  of  which  the  hypnosb  was  employed. 
At  all  events  the  hypnotiser  must  be  an  expert  in  his  line,  and  the  method 
most  be  limited  to  cases  of  the  greatest  gravity  and  then  only  employed 
as  a  last  resort.  In  Germany  hypnotism  has  rarely  been  employed  in 
the  treatment  of  infantile  hysteria  by  responsible  and  serious  physicians, 
and  it  is  not  likely  that  it  will  be  more  extonsivply  employed  in  the 
future,  especially  as  its  popularity  appears  to  be  waning. 

PBYCH08EB 

The  most  important  of  the  psychoses  in  childhood  are  those  which 
are  associated  with  defective  intelligence — so  called  defect  psychoses. 
Among  these  the  active  congenital  conditions  which  are  included  under 
the  general  term  of  "imbeeilUy**  are  much  more  frequent  than  acquired 
dementia. 

Congenital  defect  psychoses  are  peculiar  inasmuch  as  they  usual- 
ly represent  the  syTuptonis  of  an  organic  brain  lesion  and  are  therefore 
permanent,  irrej>arable  anonialtes. 

An  e.KCcj>tion  to  thif>  is  found  in  one  group  of  congenital  defect 
psychoses  which  Is  produced  by  disturbances  of  the  function  of  llie  thyroid 
^and—ereUnism  and  myxidiocy  in  its  various  forms,  which  are  sus- 
ceptible to  organotherapeutic  treatment  and  therefore  not  caused  by  an 
anatomic  brain  lesion.  As  these  conditions,  including  mongolism  which 
from  the  viewpoint  of  differential  diagnosis  belongs  in  ♦I  p  same  group, 
have  been  described  in  connection  with  diseases  of  the  tliyroid  gland, 
all  that  remains  to  be  added  here  is  a  short  description  of  one  symptom, 
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namely,  the  impairnu'Tit  i.f  intellect,  without  nirnrd  as  to  whetlirr  it 
in  associated  with  i  it  lu  r  ^ym|)toms  or  constitutes  the  entire  clinical  j>iit  iirr. 

We  distinguish  tluce  degrees  according  to  the  severity  of  the  dis- 
turbance; idiocy f  imbecility  in  the  narrower  sense,  and  fetMe'inindednets 
(debility).  The  lines  of  division  are  by  no  means  sharp.  Absence  of 
attention  is  said  to  Im>  characteristic  of  the  idiot,  while  the  ability  to 
follow  quite  a  complirated  train  of  thought  with  a  preponderance  of 
ethical  dehcienc}*  i.s  usually  said  to  be  the  distiuguishing  mark  of  the 
feeble-minded. 

There  is  never  any  difficulty  in  recognizing  idiocy,  at  least  after  the 
first  few  months  of  life.  The  absence  of  reactions  to  impressions  from 
the  environment  that  indicate  the  awakening  of  the  mind  is  proof 
enough. 

In  the  case  of  imbeciles  greater  difficulty  is  experienced  because, 
in  the  beginning  at  least,  the  absence  of  reactions  is  not  complete  and 
there  is  simply  delayed  psychic  development.  While  it  is  possible  in  an 

imbecile  infant  of  about  six  months  to  attract  the  attention  by  making 
a  noise,  by  hnldin*;  up  bright  objects  and  ntlier  simtlnr  methods,  the 
attention  cannot  be  fixed  because  the  new  impression  linds  no  acquired 
impressions  with  which  to  associate  itself  and  accordingly  fails  to  arouse 
any  interest.  Hence,  these  children,  although  their  muscles  are  well 
developed,  do  not  holil  their  heads  up  nor  grasp  things  nor  laugh,  and 
are  late  in  learning  the  coordinated  movements  of  sitting,  standing  and 
walkin;^.  Even  with  thr-  preatest  care  it  is  often  impossible  to  train 
them  to  clcanline-s.-,  until  the  third  year  or  later. 

Another  very  important  early  symptom,  wluch  is  also  expluned 
by  the  absence  of  attention,  is  the  diminution  of  the  pain  sense.  The 
sense  of  taste  is  often  so  greatly  reduced  that  the  children  will  swallow, 
sour  and  bitter  si)liiti(iii=?  without  making  a  fncr.  In  ilsclf,  however, 
the  disturbance  of  taste  is  not  as  conrlusivc  a  pionf  of  imbecility  as  is 
hypalgcsia,  Ix^cause  it  also  occurs  in  cluldren  who  are  not  imbeciles  but 
are  suffering  from  chronic  rachitic  disturbance  (rachitis)  during  the 
first  two  years  of  life.  Uliile  the  pOMtive  demonstration  of  hypalgesia 
and  hypogeusia  are  exciu-dingly  valuable,  the  absence  of  Ih*  >i  anomalies 
is  by  no  moans  j»roof  that  tlir  child  is  psychioa!1y  intact.  Moreover, 
there  is  no  constant  relation  between  the  disturbances  of  pain  and  taste 
and  the  degree  of  the  mental  impairment  in  other  respects. 

As  the  child  becomes  older  the  next  most  important  criterion,  the 
development  of  the  faculty  of  speech,  becomes  manifest. 

While  a  child  with  normal  mentality  begins  to  speak  at  the  age  of 
about  eighteen  mouths,  unless  its  develojunent  has-  brn-n  greatly  delayed 
by  disease,  an  imbecile  often  does  not  begin  until  it  has  reached  the  age 
of  three  or  four  years,  and  its  progress  is  v(  ry  much  slower  than  that  of 
a  healthy  child.  Again,  however,  there  is  no  strict  parallelism  between 
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the  devclopiueut  of  the  speech  faculty  and  mental  impairment.  Some 
children  be^  to  speak  at  the  normal  time  and  make  fairly  good  progress; 
while,  conversely,  in  children  with  mental  Impairnu  nt  slight  that  it 
h  overlooked  for  a  long  time  or  possibly  overestimated,  the  disturbance 
of  speech  appears  to  be  mcn^ly  an  isolated  aphasir  disturbance  (word- 
deafness).  In  cases  of  this  kind  the  child  understands  what  is  said  very 
well  for  some  time;  but  while  in  the  normal  child  this  stage  is  shortly 
followed  by  the  actual  ability  to  speak,  that  power  is  developed  very 
late  ami  very  slowly  and  the  child  apparently  never  learns  to  speak  ' 
properly.  Tho  same  disproportion  as  betwern  spreeh  and  iiitell<>ct  in 
f^eneral  is  often  found  ht  twern  the  various  other  intcHcctual  faculties. 
Gross  defects  in  one  or  more  departments  of  intellectual  activity  may 
bo  associated  with  normal  or  even  unusually  good  development  in  others; 
for  example,  a  feeble-minded  child  may  be  very  good  at  arithmetic 
because  it  possesses  an  unusual  and  overdeveloped  memory  for  numbers; 
another  may  bo  musical;  a  third  an  unusually  clever  actor  and  entertain 
the  other  children  by  the  performance  of  all  kinds  of  tricks.  Another 
type  that  is  quite  common  in  institutions  for  the  feeble-minded  is  seen 
in  those  children  who  learn  to  write  and  read  without  any  difficulty 
but  have  no  idea  whatever  of  numbers  and,  after  years  of  schooling, 
are  barely  able  to  do  a  simple  sum  in  arithmetic  involving;  no  more  than 
the  addition  of  numbers  up  to  ten,  or  even  to  count  the  fingers. 

The  disturbance  evidently  depends  on  absence  of  memory  and 
resulting  inability  to  associate  memory  pictures  with  the  simplest  mental 
impressions.  Pronounced  imbeciles  are  unable  to  distinguish  between 
their  nearest  relatives  and  strangers;  they  do  not  know  their  own  clothes 
and  cannot  find  their  w.iv  nliout,  etc.  In  the  milder  grades  the  child  is 
able  to  perf(jrm  these  simple  acts,  but  when  it  is  tested  with  ohjeets  ov 
pictures,  it  is  found  to  be  unable  to  recognize  or  designate  objects  of 
daily  use  and  toys.  In  so-called  "  word-deaf"  imbeciles  the  examination 
must  be  confined  to  naming  the  desired  object  and  asking  the  child  to 
point  it  out,  if  the  error  of  overestimating  the  degree  of  mental  «leficieney 
is  to  l)e  avoided.  Great  innefuraey  of  obf^ervation  nnd  confusion  of 
mental  images  are  frequently  observed.  While  the  child  is  able  to  dis- 
tinguish a  dog  from  a  goose  in  a  picture  book,  it  will  confound  a  dog 
with  a  cat  or  a  goat  or  a  goose  with  a  duck  or  a  stork.  The  color  sense 
is  also  uncertain  and  late  in  developing. 

Special  conceptions,  as  for  example,  above,  below,  larger,  longer, 
smaller,  shorter  and  the  like  are  u.sually  defective  or  entirely  absent. 

It  is  the  same  with  the  causal  connection  of  various  things,  lor 
example,  if  we  ask  such  questions  as  prupo.sed  by  Ziehen— ''why  do  we 
heat  the  house  in  winter?"  or  "why  have  I  brought  an  umbrella  mth 
mc  '"  i  :i  imbecile  child  is  rarely  able  to  give  a  suitable  answer. 

Higher  abstract  ideas  such  as  duty,  ownership,  envy,  gratitude, 
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good,  bad,  are  always  absent  in  imbecile  children.  Thf  emotional 
life  also  is  usually  characterized  by  the  poverty  and  temporary  charaeti  r 
or  tlie  emotionfl. 

This  impairment  of  the  emotional  life  is  particularly  charactenBtie 
of  frrblt -niiitdcd  children,  in  whom  the  impairment  of  intellect  may  be 
slight  or  limited  to  only  a  few  mental  functions.  The  ethical  impair- 
ment is  the  nioiii  conspicuous  trait  of  feeble-minded  children.  Friend- 
ship, attachment,  gratitude,  respect,  sense  of  duty,  love  of  truth  and  the 
like  are  very  feebly  developed  and  usually,  after  a  few  attempts  at 
correction  which  make  very  little  impresaiOD,  are  replaced  by  the  oppo- 
site evil  impulses  fmonil  insanity). 

Inti'!I(  rtual  impainmnit  h  lf«<i  marked  in  ftebU-minded  children, 
so  that  they  are  able  to  carry  on  quite  complicated  train.s  of  thought  and 
perform  quite  intricate  acta,  crafty  intrigues  and  lying  excuses.  As  a 
rule  it  is  not  reeognised  until  the  child  begins  to  go  to  school  when  it 
is  found  to  be  unable  to  keep  u]i  with  other  normal  children  of  the  same 
ago  and  falls  behind  in  fspitr  of  ailditional  help  and  tlio  mrt?t  carrful 
teaching.  In  the  milder  grades  the  chihi  while  in  the  U)wer  cla.s.ses  appears 
to  be  normal,  but  fails  to  make  good  when  it  reaches  the  middle  or  upper 
classes  where,  in  addition  to  exercises  which  chiefly  tax  the  memory, 
work  demanding  higher  intellectual  rea.soning  powers  is  required.  These 
cases  which  are  recognized  late,  when  tlic  t  hild  li:is  almost  reached  the 
age  of  puberty,  must  nnt  ho  mistuktii  for  ncijuired  dementia  (hebe> 
phrcnia  and  the  like;,  which  often  exhibits  a  progressive  character. 

Medical  treatment  is  required  only  in  those  rare  cases  of  imbecility 
in  which  the  mental  deficiency  is  a  symptom  of  disease  of  the  thyroid 
^nd  or  possibly  of  some  organic  brain  disease  as,  for  example,  brain 
syphilis,  that  is  not  nltot^othpr  inrMrablo.  If  thes<^  conditions  rnnnnt 
be  excluded,  an  attcnij)!  should  he  made  to  treat  the  primary  condition. 

For  the  rest,  Iht;  trcHimeut  of  imbecility  belongs  to  the  pedagogue, 
whose  duty  it  is  to  develop  what  there  remains  of  mentality  by  judicious 
guidance  and  suitable  exercises.  TUs  field  has  been  developed  lieyond 
all  expectation  in  the  la.st  few  years  and  already  possess  an  almost 
unlimited  literature.  Thf  limits  of  \]m  work  forbid  oven  a  fragmentary 
exposition  of  the  methods  that  have  been  worked  out  and  the  results 
that  have  been  achieved  in  tliis  field  by  the  cooperation  of  physicians, 
psychologists  and  pedagogues. 

Acquired  dementia  occurs  among  children  in  various  forms. 
Two  of  these  form?,  paral}ilc  and  epileptic  dementia,  havi>  het  n  mnn- 
tioned  in  other  jiortions  of  this  hook.  Dementia  occurrins:  with  focal 
disease  of  the  brain  and  hebephrenia  (dementia  priccox)  do  not  require 
special  description.  The  former  diSfera  In  that  it  is  not  congenital,  and 
does  not  appear  before  the  acquisition  of  some  mental  state  of  possession; 
while  hebephrenia  is  a  disease  of  puberty  or,  in  exceptional  cases,  has 
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its  inception  shortly  before  that  period.  The  reader  is  referred  for  this 
subject  to  th«  text  boolw  on  psyehtAtryp 

Among  the  psychoses  without  defecttve  intdligence  we  h&ve  mania 
and  melancholia,  both  as  simple  dtsessfie  occurring  only  once  and  as 
perindical  or  circular  forms.  They  are  very  rare  before  the  beginning 

of  puberty. 

AeuLe  hallucinosis  or  amentia,  chronic  paranoia,  stuporous 
eonditioDS  ("twilight  conditions")  on  an  cpile;)tic  or  hysterical  basis, 
and  the  forms  of  delirium  in  severe  febrile  diseases  (such  as  the  delirium 
of  incubation,  or  collapse)  inanition  nnd  intoxications  (called  by  Ziehen 
concomitant  delirium)  are  practically  the  .same  in  children  as  in  adults 
and  therefore  do  not  call  for  any  special  description.  Moreover,  like 
all  functional  psychoses,  these  conditions  are  rare  in  children. 

UneantroUalUe  ideas  and  oefions  have  already  been  discussed  in  the 
chapter  on  hereditary  neuropathia.  In  the  same  connection  psycho- 
pathic deficiency  was  also  mentioned.  The  psychotic  conditicjn.s  wliich 
develop  a.s  the  result  of  these  anomalies  and  which  exhibit  a  .special 
character  are  sometimes  observed  as  early  as  the  later  periods  of  child- 
hood and  merit  attention  on  aorount  of  the  freqtwnt  ooUidons  that 
they  produce  in  families  as  well  as  in  civil  life. 
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The  anatomy  of  the  meninges  in  ehildhood  doet  not  differ  materi- 
ally  from  that  in  adults. 

Of  the  pathological  changes  the  acute  and  subacute,  due  to  bacterial 
inflammations,  chiefly  intrn  st  u<t  after  these  come  the  chronic  forms, 
serous  iueuiiij:iti>  as  a  consrcincjict^  of  angioneurotic  <ii»turl)ancef!  (first 
observed  by  Quincke),  and  meningeal  tumors,  discussed  elsewhere. 

With  the  exception  of  headache,  which  is  a  consistent  though  dubi- 
ous symptom  in  young  cldldren,  tlie  cttmbot  iymptonu  upon  wliieh  we 
base  a  diagnosis  of  meningeal  disease  are  secondary,  due  to  pressure 
upon,  infiltration  or  circulatory  disturbance  of.  the  underlying  tissues. 
These  conditions  evoke  numerous  manifestations  of  irritation  and  paraly- 
ses, tlie  manifold  combinations  of  which  present  the  various  clinical 
pieturea  which  will  be  discussed. 

There  is  no  p  itliognomonic  .sy:u]  :  in,  which  by  its  absence,  pre- 
cludes the  diagnosis  of  nn  iiingitis.  However,  there  appear  in  the  con- 
fusingly varii'd  field  of  vision  some  ?symptomf!  which,  on  nccount  of 
their  frequency  and  relative  importance,  deserve  to  be  advanced  as 
eardinal  .symptoms,  prior  to  a  discussion  of  the  various  froms  of  menin- 
gitis dauified  €tidogie<Uiy  and  pathologieaUy. 

The  first  symptom  is  headache,  a  symptom  hardly  ever  wanting 
in  meningiti"?,  at  any  rate  in  a  child  mfire  than  a  year  old.  Comment 
upon  the  nignifieance  of  this  syuiploui  is  unneceseiary. 

The  second  symptom  is  disturbance  of  the  sensorium,  or,  as  usually 
learned,  psychical  disturbance.  Beginning  with  change  of  disposition, 
as  for  example  disinclination  to  play,  ]>eevishne8s,  and  repugnance  to 
nrnirmires  and  impressions  formerly  disregarded  (as  eating  for  instance); 
lirocrcdiiiir  tr»  flrnwpinrss  and  wearinep«=  without  actually  sound  sleep, 
then  to  apathy  which  can  be  overcome  only  with  difl^culty^  finally  to 
deep  reaetionless  coma,  this  disturbance  runs  a  most  varied,  and  aa 
must  be  emphasised,  a  most  enigmatical  course.  But,  it  is  important  to 
keep  in  mind  that  it  is  never  absent  when  there  is  continuous  olisi  rvaAion. 
a  tliird  symptom  we  may  mention  jever.    We  must,  however, 

except  hicmorrhagic  pachymeningitis  and  Quincke's  serous  meningitis; 
376 
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and  we  must  emphasise  the  faet  that  fever  may  be  entirely  absent 
throughout  limited  periods  of  observation  and  for  long  periods  it  may 
be  slight.  It  is  unnecessary  to  dilate  upon  the  ambiguity  of  this  symp- 
tom; howovor  it  may  not  be  superfluous  to  recall  how  frequently  in  any 
?insle  case  ji  most  careful  ol>f^orvatioa  fails  to  explain  fever  of  days  or 
of  even  weeks  duration  in  ehiKiren. 

Freriuently,  though  not  invariably,  inflammatory  processes  in  the 
meninges  cause  inereased  itUraeraiM  ptHswre,  with  more  or  less  con- 
stant symptoms.  These  are  vomiting  (cerebral),  disturbances  of  the 
pupillary  reaetiooi  unevenness  and  irregularity  of  the  pulse,  brachy- 
canlia  at  the  beginning  and  tachycardia  (explained  by  paralyas  of  the 
vagus  nerve)  toward  the  end  of  the  disease,  hypertony  of  the  muBcles, 
Hr.  A  s{>pcial  form  of  hypertony  occurs  almost  invariably  when  the 
meningeal  process  is  localized  in  the  occii)ut,  that  is  rigidity  of  the  neck 
(opisthotonos).  This  symptom  appearji  in  pronounced  cases  as  a  pain- 
ful contraction  of  the  cervical  muscles,  which  draws  the  head  backward 
to  that  it  bores  into  the  pillow;  in  milder  oases  there  is  opposition 
(offered  reBexly  as  the  result  of  pain)  to  passive  forward,  less  to  lateral 
movement  or  rotation  of  tbe  head.  Hypertony  can  be  detected  in  the 
milder  cases  also  by  Kernig's  phenotu  on — (when  the  patient  sits 
Upright  the  knee,  on  account  of  spasm  of  the  flexors,  cannot  be  straight- 
ened). Tt  is  noteworthy,  particularly  when  the  spinal  meninges  are 
considerably  involved,  that  pronounced  spinal  rigidity  may  ensue  and 
likewise  induce  Kerni^i.s  .^yniptom.  Cervical  and  spinal  rigidity  are 
very  valuable  symptoms  of  meningeal  affection  when  tlie  other  causes 
(spondylitis,  muscular  rheumatism,  enlarged  glands  associated  especially 
with  nasopharyngeal  dborders  (Pfeiffer's  glandular  fever),  and  hysteria 
can  be  excluded.  However,  in  very  many  cases  it  does  not  occur.  It 
it  evident  that  increased  intracranial  pressure  is  most  trustworthy  a.s 
a  guide  in  the  diagnosis  of  meningitis  when  it  is  directly  demonstrable 
and  not  deduced  from  other  symptoms,  which  are  themselves  capable 
of  various  interpretations.  This  is  possible  in  infants  with  sufficiently 
large  anterior  fontanelles.  In  fact  the  daily  increasing  bulging  and 
tension  of  the  fontanellc  is  one  of  the  most  reliable  signs  of  meningitis 
in  eariy  life,  and  its  value  is  still  further  enhanced  by  the  fact  that  at 
this  time  it  is  difficult  to  establish  other  symptoms  referred  to  or  rely 
upon  them  on  account  of  their  ambiguity.  Increased  tension  of  the 
fo&tanelle,  however,  is  indicative  of  meningitis  only  when  the  child  is 
quiet  and  if  moreover  otlx  r  cause*,  pneumonia,  etc.,  can  be  excluded. 
We  have  seen  a  rip;i(l.  pulseless  fontanelle  notwithstanding  severe  deple- 
tion of  tluids  following  diarrhoea  in  a  case  of  sinus  thrombosis,  in  a  septic 
infant,  without  uicningitis. 

If,  in  conclusion,  we  remark  that  under  certain  conditions  men- 
ingitis may  run  a  perfectly  symptomless  course,  or  occasionally  its 
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symptoms  may  be  obscured  by  the  syinptoniii  of  another  (primary) 
cUseMe  it  Is  at  once  understood  how  inestimably  we  are  indebted  to 
Quincke  for  introducing  lumbar  puncture  as  an  aid  to  our  diagnostic 

methods.  Wc  shall  consider  the  subject  of  lumbar  puncture  under  the 
separate  forms  of  meningitis.  Wliile  tho  acute  inflammatory  changes 
which  occur  in  the  meninges  may  be  serous  or  purulent,  they  do  not 
differ  esBentially ;  although  certain  infectiTe  agents  favor  the  production 
of  one  or  tlie  other  Tariety.  It  is  important  to  note  tliat  for  purulent 
meningitis  to  supervene,  an  interval  of  considerable  time  between 
infection  and  death  must  have  rlap.stMi. 

When,  in  consequence  of  the  powerful  toxic  effect  of  the  infective 
agent,  death  occurs  within  a  few  hours,  we  find  merely  a  serous  exudate, 
notwitltstanding  that  the  infective  factor  may  have  extremely  potent 
pyogenic  properties. 

The  difficulty  of  recognising  the  earlier  stages  of  the  inflammation 
in  the  cadaver  makes  it  comprphensiblo  that  the  jniruh  nt  varieties  and 
those  beginning  with  copious  serous  exudation  <as,  tuberculous  men- 
ingitis) have  been  known  longer  and  are  better  understood  than  those 
in  which  only  a  slight  serous  moistening  and  delicate  nucroscopical 
changes  of  the  leptom^nges  and  of  the  cerebral  cortex  are  found.  And 
yet  these  very  ca?rf  have  recently  been  so  zealously  studied  and  have 
attained  such  clinical  importance,  that  their  discussion  in  this  chapter 
is  imperative.  The  various  avenues  and  modes  of  infection  will  be 
dlMttSB^  nnder  tin  separate  captions. 

DISEASES  OF  THE  DURA  MATER 

Only  two  disease?  of  the  dura  mater  are  important  from  a 
clinical  standpoint,  meningeal  apoplexy  and  iutcmal  lucmorrhagic 
pachymeningitis. 

Meningeal  apoplexy  embraces  the  hemorrhages  of  the  blood  vessels 
of  the  dura. 

As  these  usually  are  the  direct  consequence  of  severe  cranial  trauma- 
tism, frequently  accompanied  hy  coneuKsion  of  the  brain,  a  description 
of  their  clinical  symptoms  here  is  manifestly  unnecessary.  The  methods 
of  diagnosing  and  treating  these  haemorrhages  can  be  found  in  the  text 
books  on  surgery.  However,  one  point  merits  special  mention.  After 
difficult  delivery  hemorrhages  of  the  dum  mater  are  frequent.  Depend- 
ing upon  their  extent  they  either  terminate  fatally  within  a  few  hours 
or  days,  with  the  symptoms  of  cerebral  compression,  or  excite  temporary 
manifestations  of  irritation,  or  run  a  course  with  no  immediate  symp- 
toms to  sometimes  induce  gradual  cerebral  changes;  when  tins  occurs 
the  symptoms  which  ensue  belong  to  the  group  of  infantile  cerebral 
paral>'ses.  Moreover  such  pachymeningesl  hemorrhages  are  associated 
with  similar  hemorrhages  of  the  pia. 
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Internal  hainorrJiagic  pachi/meningitis  now  ajiprals  to  the  pcdia- 
trist  inasmuch  as  it  has  become  diagnotiiblc  and  amenable  to  treatment 
by  lumbur  puncture.  The  anAtomical  sequence  in  thia  disease  is  as 
follows:  during  the  first  year  of  life,  in  children  debilitated  by  malnu- 
trition, syphilis,  rickets,  the  infectious  diseases,  etc.  (scurvy),  usually 
af  the  result  of  a  pomowhat  milder  Injury  to  the  skull,  an  exudation  from 
the  inner  laim  lla  of  the  dura  supervenes,  which  forthwith  con>;titut( 
serous  externui  hydrocephalus.  Pacby meningeal  haemorrhages  into 
this  fluid  follow  from  time  to  time,  in  consequence  of  which  the  cerebro- 
spinal fluid  becomes  tinged  mtb  blood.  This  clinical  picture,  a  detuled 
description  of  which  we  may  omit  because,  apart  from  the  absence  of 
fever,  it  is  practically  the  same  as  that  of  acute  Irptomoningiti?,  is  domi- 
nated by  the  symptoms  of  brain  pressure  recurring  periodically  (bulging 
of  the  fontanelles,  congestion  of  the  papilla?,  retinal  ha-morrhages, 
vomiting,  pulse  anomalies,  and  hydrocephslic  stare). 

Cerebral  compression  diminishes  as  the  exudate  becomes  organized, 
but  within  a  period  of  days  or  weeks  returns  and,  if  untreated,  death 
ensues  within  a  few  weeks  or  months,  often  after  hydrocephalus  has 
developed  to  such  an  extent  as  to  be  visible  externally. 

The  diagnosis,  when  the  symptoms  mentioned  above  are  present^ 
u  possible  only  if  lumbar  puncture  disdoses  fluid  under  increased  press- 
ure and  uniformly  tinged  with  blood;  provided  the  presence  of  Uood, 
due  perchance  to  the  puncture  can  be  exehuled.  In  such  a  case  the 
diminution  of  intracranial  pressure  wrought  by  the  puncture  may 
induce  prompt  amelioration  of  the  condition  and  a  quicker  absorbtion 
of  the  exudate,  without  fresh  hemorrhages  resulting  from  it.  Herein 
lies  the  possibility  of  a  permanent  cure.  It  is  unnecessary  to  state  that 
this  procedure  must  be  supplemented  by  careful  nursing  and  diet. 

DISEASES  OP  THE  PIA  MATER 

With  r^erenoe  partly  to  the  pathologic  picture,  partly  to  the 
nature  of  the  etiologie  factor,  we  differentiate  among  the  acute  and 
subacute  leptomeningitides,  the  following  forms:  first,  tuberculous 
meningitis;  second,  purulent  meningitis;  third,  so-called  cerebrospinal 
meningitis  Cgenickstarrc).  While  the  first  and  third  of  these  varieties 
are  generated  by  delinitc  infections,  purulent  meningitis  can  be  caused 
by  all  possible  microorganisms  which  exhibit  pyogenic  properties. 
Certain  clinical  courses  correspond  to  these  bacteriological  types, 
although  isolated  observations  often  do  not  disclose  the  basic  type. 

We  shall  begin  with  the  description  of  tuberculous  meningitis  or 
basilar  meningitis  (meningitis  basalis).* 

'  Tin  lunn  "Tl  T  n  "  ii  friilnlr  implnriit  wriniilr  !■  Tftnliili  ■mil  fturiMi  Ihimtiiw  In  ilM^te 
>tw>  DoqtiilwwiiliiiM  (e^i-  poeuiaoo>eete)«Miiiww>l  ton»n>ii»ttotti  to«at<d  t  tb»  jam  of  0>  Umht.  Anthan 
CM  to  iw  lagiari  HlttataB  o(  tlHi  OM.  Md  roHW.  rirnt  Om  iMM^^ 

im  mlwumloiM  wdiniMK  it  te  totitr  almvi  M  dttlivi*  Um  wtonulw  fam  m  mdi  and  Mt  taML 
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TUBERCULOUS  MENINGITIS 

Tuberculous  menin^tia  is  invariably  caused  by  Koch's  tubercle 

bacillus. 

The  insigiiificant  pyogenic  faculty  of  the  tubercle  bacillus  is  recog- 
nised; hence  the  prolMibiUty  of  a  misBed  infection  is  suggested  whenever, 
as  not  infrequently  oceurs,  considerable  pus  is  encountered  in  a  case  of 
tuberculous  meninpitiji.  Mixed  infection  may  bo  eaupoJ  l)y  a  number 
of  microorganisms,  most  frequently  the  iiieningocoecus  and  the  pneu- 
mococcus.  It  apparently  does  not  have  much  influence  on  the  course 
of  the  disease;  its  effect  on  the  pathologic  process  and  especially  the 
cellular  constituents  of  the  cerebrospinal  fluid  is  greater. 

While  clinically,  tuberculous  meningitis  often  produces  the  impres- 
sion of  an  absoliitrly  independent  fliseasc,  since  it  attacks  children  who 
have  hitherto  been  healthy,  nevertheless  it  must  be  maintained  that  it 
is  always  a  secondary  disesse. 

The  primary  tubereuUnu  foem  may  be  situated  in  the  immediate 
vicinity  of  the  meninges,  in  the  nasal  cainty  (Demme),  in  the  bones  of 
the  fpine  or  pkull,  in  the  middle  ear  and  in  tlic  mastoid  cells.  The 
tubercle  bacillus  forces  its  way  alnnp  thi-  lyiiiiili  clianni  Is  to  the  meninge^, 
and  if  the  conditions  are  favurable  remains  there  and  multiplies.  Occa- 
sionally also  the  bacillus  can  reach  the  cerebrospinal  canal  by  way  of 
the  lymphatic  investments  of  the  nerves,  a  mode  of  infection  to  wluch 
StrQmpell  and  Leube  particularly  have  directed  attention. 

As  a  rule  infection  by  extension  appears  1o  he  of  much  rarer  occur- 
rence than  by  metastasis  through  the  circulation  of  the  blood. 

An  argument  in  favor  of  this  is  the  arrangement  of  miliary  tubercles 
along  the  vessels  of  the  pia  mater,  sometimes  in  such  a  manner  that 
the  terminal  expansions  of  only  a  single  branch  or  of  some  rather  diminu- 
tive bratulirs  are  attacked.  The  priniarx  foci,  corresponding  tn  the 
prevailing  churarier  of  tuberculosis  in  childhood,  are  situated  chiefly 
in  the  lymph-nodes.  Of  these  the  cervical  and  subma.xillary  nodes, 
which  receive  the  lymph  from  the  mouth  and  pharnyx,  and  especially 
the  bronchial  and  mediastinal  nodes  are  probably  the  most  Sequent 
sources  of  infection,  indirectly  however  by  way  of  the  blood  veSSels* 
The  breach  through  whicli  the  tuberculous  virus  enters  the  circulation 
i"  by  no  means  always  discoverable  in  the  cadaver;  but  it  has  been 
found  so  often  (by  Hugucnin  before  Weigert's  work  had  directed  atten- 
tion to  this  point,  and  later  by  others)  that  this  method  of  infection  is 
positively  established. 

Besides  the  lymjili-ii'ulrs.  of  course  pulmonary  or  osseous  or  uro- 
genital tuberculosis  can  fuiiii><h  the  primary  focus.  Almost  always 
miliary  tuberculosis  of  the  liver,  sjileen.  etc.  (often  however  so  slightly 
developed  as  to  preclude  clinical  diagnosis)  is  found  at  the  autopsy. 
Just  as  miliary  tuberculosis  in  other  non-nervous  organs  in  cases  of 
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nioningitis  is  almost  :nvnriaV)ly  fouinl,  so  there  are,  on  the  ntlifr  hand, 
numerous  cases  in  which,  noUvitli.-tHiiding  widely  (iisseminatcd  iiiiliuiv 
tubcrculosiii  of  the  entire  organism,  llie  pia  mater  has  remainctl  iatact. 
This  fact  prcsenta  one  of  the  most  interesting  problems  of  the  patho> 
genesis  of  meningitis. 

The  dissemination  of  tuberculosis  in  the  body  proceeils  so  irregu- 
larly that  it  is  impossible  to  await  or  predict  its  seizure  upon  the  meninges 
at  a  definite  stage.  For  this  reason,  search  for  an  exciting  cause  for  this 
event  is  the  more  justifiabte — even  if  we  do  not  reach  a  positive  result. 

Btiology. — Here  we  may  place  in  the  front  rank  the  infectious 
fevers,  especiall\-  ii^easlcs  and  whooping-cough.  They,  Itice  all  exciting 
causes,  act  by  stimulating;  a  localized,  more  or  Icj^s  dormant  tuberculous 
process.  But  in  regard  to  wh()oj)ing-cou<;li  it  must  be  observed  that 
it  is  often  a  question  whether  the  spasmodic  coughing  spalls  have  not 
indeed  been  the  expression  of  advanced  tubereulosb  of  the  bronchial 
glands.  It  appears  more  certun  that  measles  may  incite  a  hitherto 
latent  glandular  tuberculosis  to  a  more  rapid  miliary  dissemination 
whieli  may  involve  the  meninjies. 

The  validity  of  trauma,  at  least  of  ordinary  blunt  injuries  to  the 
skull,  ati  an  exciting  cause  is  open  to  argument.  Of  course,  if  a  tubercu- 
lous focus  is  pierced  or  crushed,  this  may  result  in  starting  a  general 
miliary  tuberculosis  with  meningitis.  We  observe  this.ltfter  forcible 
repression  of  a  spondylitis  or  tuberculous  coxitis,  after  operations  on  the 
cervical  glands,  etc. 

Less  certain  is  the  inciting  part  played  by  cranial  injuries,  striking 
the  head  against  level  ground,  falling  from  a  bed  or  chair,  bumping  the 
head  on  the  furniture,  etc.,  if  no  cerebral  symptoms  of  any  kind  immedi* 
ately  follow  the  accident  itself.  At  any  rate  to  assume  this  connection 
as  established,  it  is  re^iuisite  that  the  interval  between  the  injury  to  the 
skull  and  the  on.set  of  meningitis  should  correspond  ai)i)r()\iiiiately  to 
that  which  is  required  for  the  experimental  production  of  tuberculous 
meningitis  in  animals. 

Robert  Koch  found  that  eighteen  to  nineteen  days  elapsed  after 
intravenous  injection  before  a  microscopically  discernible  miliary  tuber- 
culosis appe.qn  (1:  L.  Martin  found  the  time  was  shorter  orlonjr'T,  depenrl- 
ing  upon  the  nature  of  his  research  aniiimls  and  the  concentration  uf  his 
cultures.  From  this  experimental  evidence  we  must  conclude  that  in 
those  cases  in  wtuch  death  follows  the  injury  within  a  few  hours  or  days, 
the  injury  merely  offers  an  opportunity  for  a  meningitis  which  was 
already  anatomically  present  to  come  into  clinical  view.  We  sliall 
however  accept  the  traumatic  etiology  in  those  rn«"i  in  which  at  least 
eight  to  ten  days,  usually  indeed  three  to  four  weeks,  intervene  between 
the  cranial  injury  and  the  first  appearance  of  meningeal  symptoms. 
Observations  of  this  kind  have  been  repeatedly  dcf«cribed  and  wc  our« 
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selves  have  very  frrqucntly  made  them  with  csiuH-ial  atti  utioii  to  this 
point.  Death  from  inrningitLs  occun?  so  remarkably  frrqui-ntly  about 
the  third  or  fourth  wcciv  after  a  fall  or  a  blow  that  it  is  impossible  to 
consider  it  merely  a  coincidence. 

In  compuiaon  with  infectious  disease  and  traumatisin,  the  other 
suggested  supplementary  causes  of  tuberculous  meningitis,  such  as 
sunKtrokr.  mental  ovoroxertinn,  violent  mental  excitement,  etc.,  play 

at  most  a  vague  and  secondary  part. 

It  should  be  mentioned  that  chronic  nontuberculous  otitis  media 
can  very  frequently  be  demonstrated  in  individuals  afflicted  with  tuber- 
culous meningitis  and  no  doubt  is  a  predisposing  cause.  The  digestive 
disturbances  which  sometimes  precede  meningitis,  especially  in  young, 
otherwise  hoaltliy  children  are  to  be  esteemed  rather  as  prodromal 
symptoms  than  as  the  cause  of  the  disease. 

Pathology. — The  most  striking  meningeal  changes  are  the  miliary 
tubercles  and  the  inflammatory  exudate;  corresponding  to  these  in 
the  ventricles,  the  granular  ependymitis  (which  however  is  only  partly 
tuberculous),  and  the  internal  hydrocephalus.  Tlic  chan^M  s  in  and  on 
the  vf'j'j'cls,  not  discernible  inacroscopically,  are  important,  siticf  they 
cause  more  or  less  circumscribed  circulatory  disturbances  in  the  brain, 
and  their  resulting  symptoms. 

The  tubercles  are  found  chiefly  at  the  base  of  the  cerebrum  and 
cerebellum,  especially  numerous  within  the  region  covered  by  the  artery 
of  the  Sylvian  fos?*a,  somewhat  Itss  froquently  and  Irss  niimrrnus  on 
the  convexity.  The  fact  thai  the  miliary  tubercles  are  arranged  along 
the  ramifications  of  the  medium-sized  and  smaller  arteries  has  always 
appeared  a  support  for  the  theory  of  leptomeningeal  infection  through 
the  blood.  Although  this  assumption  seems  natural,  yet  it  should  not 
be  forgotten  that  the  same  arrangement  exists  also  in  those  cases  in 
which  a  dirrrt  infection  of  the  subdural  and  subarachnoidal  fluid  is 
much  more  probable. 

The  fact  that  Louis  Martin  found  the  same  distribution  of  tubercles 
in  his  animals,  after  he  had  infected  cultures  through  the  aUanto-occipital 
joint  into  the  subarachnoidal  space,  without  injuring  the  vessels,  agrees 
with  the  latter  view.  It  may  he  nssumerl  that  the  lymphatic  sheaths 
of  the  ve<*f!e!?:  then  undertake  the  distribution,  probably  because  they 
are  wider  or  possess  stronger  currents  than  the  -other  lymph-spaces. 

The  inflammatory  exudate,  of  a  peculiar  gelatinous  consisteDcc,  is 
located  chiefly  at  the  base  of  the  brain  between  the  optic  chiasm  and  the 
cerebral  peduncles.  By  virtue  of  ita  serofibrinous-  consistence  it  adheres 
quite  firmly  to  the  meshes  of  the  pin  mater  and.  wlicn  the  brain  is 
removed,  dues  not  run  out  like  .serous  intlammatory  ccdema  which  often 
is  much  more  widely  disseminated. 

By  more  or  leas  abundant  admixture  of  cells  the  exudate,  which  in 
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ft  pure  state  is  clear,  is  often  tinged  frray  or  vHlnwish  prorn,  :it  times 
even  resembling  pus.  The  bands  of  exudate  t  nvc  loi  ing  tlic  vessels 
often  extend  from  the  base  to  the  convexity,  and  the  ghealhs  of  the 
cranial  nerves  also  appear  already  macroacopically  infiltrated. 

We  shall  return  later  to  the  cellular  elements  of  the  exudate  and 
cerebrospinal  fluid,  which  are  important  in  relation  to  clinical  diagnosis. 

As  evidence  of  the  participation  of  thr  ct  rebral  ventricles  in  the 
inllainmatory  process,  we  find  granular  ei>endymiti8  (apparently  pos- 
8ei<8ing  no  physiologic  Higuificance),  the  chorioid  plexus  infected  with 
miliary  tubercles  and  exudate,  and — most  important— internal  hydro- 
cephalus. 

Its  (li'vcloiiiiu'iit  iiiiiy  sliow  decidedly  ilifTcrent  d<'^rcps  if  we  take 
as  a  criterion,  on  i Ik-  on(-  iutud  flattening  of  the  cerebral  convolutions, 
on  the  other,  size  of  the  ventricular  cavities.  While  compression  phe- 
nomena, like  the  symptoms  of  cerebral  jMressure,  never  fail  to  appear 
in  tuberculous  meningitis,  the  hydrocephalus  may  in  one  case  be  slight, 
in  another  case  so  considerable  as  to  justify  the  suspicion  that  an  abnor- 
mally large  ventricular  system  already  existe<l  previous  to  the  meninfjiti)*. 

The  significance  of  this  symptomless  stationary  internal  hydro- 
cephalus, since  it  is  so  frequently  combined  with  tuberculous  meningitis, 
would  probably  be  that  it  represents  the  cause  of  or  iiutieatee  a  patho- 
logical condition  of  the  central  nervous  system  which  facilitates  the 
infection* 

A  critical  study  of  the  eireulntory  :iti(i  nulnti\<'  relations  <>f  tlie 
central  organs  might  afford  a  decidedly  interesting  explanation  of  ihis 
com^dleated  matt^. 

Clinteal  Diteustion  of  Tuhtrculoug  MemngUtt. — ^Tuber(;ulous  menin- 
gitis, as  we  have  already  stated,  presents  a  secondary  localization  of 
the  tuberculous  infection.  The  few  observations  in  which  the  primary 
focus  could  not  be  discovered  do  not  invalidate  this  fact.  As  will  be 
shown  later,  however,  the  clinical  manifestations  of  the  disease  are  often 
influenced  by  the  association  mth  advanced  tuberculosis  of  other  organs. 
It  18  important  to  consider  the  relationship  of  tuberculous  meningitis 
to  other  tuberculous  disrapes.  The  available  statistiev  f Brandenlnirfr, 
Muller,  Haushalter  and  Fruhinsho!z,and  others)  based  ujion  jxtst-mortem 
material,  supply  no  perfectly  satisfactory  picture,  and  we  accordingly 
refrain  from  discussing  them.  Our  own  clinical  experience  allows  us 
to  state  the  following: — 

In  the  course  of  widespread  pulmonary  tuberculosis  in  children  we 
observed  tuberculous  meninpitis  supervene  just  as  infrequently  as  is  the 
rule  in  adults,  even  if,  as  often  luippens,  a  recent  miliary  tuberculosis  which 
had  caused  no  independent  clinical  symptoms  wa«  found  at  the  autopsy. 

*  Oiir  onti  tc«rjirche4,  which  as  yrt  have  not  Huc««<>ilpii  in  rlenrins  up  tb<^  nrlstion*,  hav«  t&ugbt  tM 
(bat  w!»>ti  I  h>'  \  cnlrirlM  are  eQormou'<ly  dilated,  quit4^  n-ffiilarly  ilirre  ix  (<iund  a  hypnpla«iA  vf  llw  nipl^'Mltl 
•utmaoOT  au«h  a*  Cwrny  bM  UcKribed  in  pruouiuiced  "iJiopalhic"  hydxxicepbalua. 
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Tiihnculasis  of  the  prritonciim,  a!)<lomcn,  genitalia  or  bones .  Irads 
to  meningitis  almost  ai<  infrequently,  except  indirectly  through  miliary 
procesBeB  widely  distributed  and  clinically  plainly  recognizable.  The 
experience,  repeatedly  corroborated  in  the  literature,  that  meningitis 
very  often  succeeds  operative  interference  with  tuberculous  lymph* 
nodes,  joints,  or  h<>nr>s.  affroep  with  thi';  nlv.^ervation.  Here  the  exciting 
of  a  quiescent  focus  leads  to  nunicrDii-  nu'tastaRPs,  which  involve  also 
the  meninges,  exactly  &&  occurs  in  other  ea.sef<  through  the  agency  of 
acute  fcYers,  traumatism,  etc. 

The  younger  the  meningitis  patients  are,  the  more  frequently  are 
cases  met  with  in  which  there  was  suspicion  of  latent  tuberculosis  before 
the  ajipearance  of  the  prodromal  symptoms.  These  children  may  he 
attacked  by  the  disease  while  in  perfect  health,  indeed  many  of  them 
appear  exceptionally  robust.  Henoch's  dictum  that  tuberculous  men- 
ingitis is  a  terminal  localisation  of  tuberculosb  should  not  lead  to  the 
error  of  awaiting  meningitis  only  in  severely  tuberculous  individuals. 

The  diagnosis  of  tuberculous  meninfriti?.  like  that  of  all  internal 
tuberculoufi  infections,  is  faeiiitali'<l  by  the  knowledge  of  a  hereditary 
taini.  Tuberculosis  of  brothers  and  sisters  or  the  statement  that  a 
parent  bdongs  to  a  tuberculous  family  and  has  shown  positive  or  proba- 
ble symptoms  of  this  disease  is  often  of  decided  significance.  We  ean 
literally  subecribe  to  the  statement  of  Lederer: 

"Tuhrrndoijs-  nnMiin<,'!ti?  is  often  a  subtle  reflijent  upon  a  tuberculous 
taint  in  a  parent,  like  hereditary  syphilis  upon  a  former  syphilid  in  an 
ancestor.  In  both  cases  a  descendant  betrays  the  hitherto  concealed 
history.  There  are  certain  families  in  which  one  or  both  paiente  when 
young  positively  had  even  advanced  tubereulosis,  and  in  whom  the 
process  was  cured  or  arrested,  so  that  afterwards  they  became  so  rohu?t 
and  vigorous  as  to  surprise  former  acquaintancPF!.  Not  these  qualities 
are  transmitted  to  their  off&priug,  but  the  predisposition  to  tuberculosis 
with  its  mamfeeUiions  in  childhood.*' 

It  is  our  impression  (which  it  is  difficult  to  prove  statistically)  that 
those  parents  with  reported  former  tuberculosis  or  with  a  latent  tuber- 
etilo«i«  more  frofiui-ntlv  lose  one  of  tlu'ir  fhilrlren  1hroii«:h  tuhennilous 
meningitis;  while  ttiln  iculosis  of  a  child  of  partnt-  afiiictcd  with  llorid 
phthisis  appears  in  the  majority  of  cases  as  pulmonary  tuberculosis  also, 
and  terminates  fatally  without  meningeal  sequelie.  Perhaps  the  magni- 
tude of  the  infection  is  the  decisive  feature  in  these  cases. 

Since  mental  overexertion  and  excitement  are  frecjuently  mentioned 
a«  factors  in  the  etiology  of  tuberculous  meniii^'itis,  perhaps  it  is;  not 
superfluous  to  enq)hnsize  that  restless  and  excitable  or  precocious  and 
emotional  children  have  not,  in  our  experience,  exhibited  any  increased 
predisposition. 

Sex  has  no  influence — which  could  not  be  accounted  for  by  statist 
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tieal  errors— though  it  is  maintained  that  boys  are  more  frequently 
attacked  than  girls. 

Age  is  undoubtedly  an  ctiologic  factor.  According  to  Huguonin 
tin-  firrntost  pi-cilispusitioti  exists  from  the  second  to  tho  bctrinnin;;  nf 
the  srvtnitli  year:  tln'ii'  are  fewer  cases  from  tho  sixth  to  tlic  truth  year 
and  the  frequency  diminishes  rapidly  from  the  h  uih  to  the  hfteeniii  year. 

More  elaborate  statistics  than  these  do  not  help  us,  since  they  depend 
too  much  on  extraneous  circumstances;  however  the  question  how 
early  tuberculous  racningitis  may  attack  a  child  is  of  interest  in  view 
of  the  still  obsruH'  reqnirrments  for  and  modes  of  infection. 

Congenital  tuberculous  meningitis  and  meningitis  liuring  the  first 
week  of  life  have  never  been  reported.  It  has  been  observed  by  Steffen, 
Henoch  and  ourselves  in  children  who  died  at  the  age  of  three  months. 
Hohlfeld  and  F'inkelstein  repeatedly  saw  ca.s('s  in  early  infancy.  Dr. 
Hubert  Heir  li  (the  district  physician  of  Mulilheim)  in  187S  reporter!  a 
very  remarkable  series  of  ra^es-  in  earl\  itifaiii  \ .  He  saw  ten  infants  of 
healthy  families  die  of  tuberculous  meningitis  within  fourteen  months. 
The  cases  occurred  in  the  practice  of  a  midwife  who  had  severe  phthisis, 
and  who  was  accustomed  to  inspire  air  from  mouth  to  mouth  in  eases 
of  asphyxia  and  to  frequently  kiss  upon  the  mouth  all  the  children  at 
whose  birth  she  assisted.  On^■  child  died  at  the  age  of  two  ami  a  half 
months,  seven  between  thr<*e  and  four  months,  one  at  nine  and  one  at 
si.x  months.  As  all  of  these  infections  (except  perhaps  the  two  last) 
probably  occurred  directly  after  birth,  from  bacilli  in  the  oral  secretion 
of  the  midwife,  the  olx^ervation  that  meningitis  terminates  fatally 
at  the  earliest  two  ami  a  half,  in  the  majority  of  cases  three  to  four 
months  after  infection,  is  certainly  of  great  importance.  The  disease 
lasted  from  one  to  three  weeks  in  all  the  cases,  but,  so  far  as  could  be 
ascertained,  was  preceded  by  bronchitis,  emaciation,  anorexia,  etc. 

Symptoms. — ^Thc  symptomatology  and  course  of  tuberculous 
meningitb  are  so  varied  that  it  is  impossible  to  advanee  a  valid  type  of 
all  or  even  of  the  majority  of  eases  Mention  has  already  heen  made 
of  the  easily  cuniprehensil)le  iidiueiiee  w  hii  ii  disseminated  tuberculosis, 
the  general  cotulition  of  nutrition,  secontiary  diseases,  and,  finally, 
exciting  trauma,  may  exert. 

Hence  if  we  endeavor  to  arrange  a  scheme  of  the  disease,  we  must 
for  th(>  present  omit  all  cases  appearing  at  the  etui  of  severe  general 
tuhereulosis  or  cachexia  of  other  origin  and  all  fulminating  cases  subse- 
quent to  severe  injury. 

Robert  Whytt  who  first  described  tuberculous  nieningilis,  distin- 
guished definite  stages  in  the  course  of  the  disease. 

As  subsequently  modified  and  accepted  by  most  authors  Huguenin 
has  formulated  them  as  follows: 

I.  Stage  of  Cerebral  Irritation. — Headache,  vomiting,  constipation, 
IV— 2S 
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retraction  of  the  abdomen,  incipient  cephalic  pulse,  excitation  and 
delirium,  convulsions  in  children. 

II.  Stage  of  Pressure. — Pupillary  syniptom.s,  soporose  and  comatose 
conditions,  cephalic  pulse,  constipation,  retracted  abdomen,  cervical 
rigidity,  facial  paralyses  (generally  referred  to  the  base  of  the  brain), 
lesions  of  the  facialis,  hypoglossus,  oculomotor  and  abducens  nerves,  hemi- 
phlegia,  contractures,  convulsions;  frequent  change  in  general  health. 

III.  Stage  of  Paralysis. — Coma,  immobility,  diminution  of  all 
spasmodic  symptoms  in  general,  increase  of  paralyses,  disa))pearance  of 
cervical  rigi<lity  and  retraction  of  the  abdomen,  irregularity  of  pulse 
and  rapid  increase  in  pulse  rate,  agonal  rise  or  fall  of  temperature,  death. 

Owing  to  th<>  impossibility  of  sharply  dividing  these  stages,  we  shall 
follow  the  precedent  of  lluguenin  and  others  and  reject  them  as  a  basis. 


Fio.  04. 


Child  t«i  monni»  olil.  S4iitinolcnr»'.  lrf«  intpmal  M rsliiotniio  'ahduprnt  parah  "]"  rr«iiltmK  from 
baral  exudale).    l  lw  plale  r\liibil«  ihr  hxnl,  vamil  rxpiTivinn  of  meniiijciUs. 


Meningitis  (in  children  hitherto  healthy  or  not  yet  very  sick)  begins, 
in  the  majority  of  eases,  with  certain  prodromal  sytnptotus,  which  in 
themselves  are  not  pathognomonic  of  meningitis,  but  if  several  occur 
together,  should  arouse  suspicion. 

For  example,  a  child  two  to  three  years  of  age  begins  to  lose  interest 
in  play,  becomes  moody,  and  all  the  efforts  of  its  family  to  please  it 
scarcely  succe<Ml.  At  times  it  is  peevish,  it  loses  its  appetite  and  fre- 
quently, but  by  no  means  always,  vomits. 

There  is  usually,  at  an  early  date,  disturbed,  broken  sleep,  lighter 
than  in  health. 

As  a  rule  in  this  stage  physical  examination  disclo.ses  nothing 
clefinite:  at  most  the  tongue  is  somewhat  coated  and  the  temperature 
is  slightly  elevated— to  3S°  C.  (H)0°  F.)  or  a  little  higher:  pulse  and 
respiration  are  normal  or,  in  the  presence  of  fever,  only  slightly  hurried. 
Therefore  the  attack  is  often  regarded  as  a  digestive  disturbance,  an 
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error  which  even  the  experienced  observer  eannnt  always  nvoid.  But 
one  should  not,  &s  often  happen?,  because  of  the  normal  -tno|«,  speak 
of  a  gastritis,  as  this  prescntij  no  independent  symptoin-conipU'x.  Doubt 
concerning  the  diagnosis  does  not  as  a  rule  persist  longer  than  two  or 
three  days;  then  the  failure  of  the  prescribed  treatment  (laxatives, 
scant  diet  of  cereal  watetv)  indicates  the  serious  nature  of  the  disease. 
It  is  evident  that  the  child  grows  constantly  weaker,  moro  apnthotic, 
scared.  He  sits  by  his  toys  for  a  long  time  without  playing.  At  times 
he  lies  down  and  would  gladly  go  to  bed  also  in  the  daytime,  lie  lies 
there  half  awake  or  perhaps  falls  asleep  and  arises  after  one  or  several 
hours  apparently  refreshed.  But  the  improvement  does  not  last  long; 
play  is  not  very  alluring.  At  times  the  child  sighs,  but  to  the  question 
whnther  anything  hurts,  even  chihlren  four  to  six  year>-  nf  :>i:e  «-]t\(nn 
say  definitely  that  they  have  headache;  more  freijuently  iliey  comj)lain 
of  being  tired,  pains  in  the  legs  (in  the  tibiffi)  or  abdomen. 

Physical  examimlion  even  at  this  time  usually  discloses  an 
indefinite  pulse  anomaly,  which  with  the  advance  of  the  disease  soon 
becomes  more  f'vi<!cnt  and  is  numbered  nfiiong  the  most  constant 
symr»tom~  nf  iiiciiingitis.  The  pulse  is  itir^uhir  ami  uneven,  especially 
alter  moving  about,  changing  position  and  the  like.  The  pulse  rate  is 
not  altered  in  the  same  manner  in  all  cases:  it  is  usually  normal,  seldom 
somewhat  increased  (corresponding  to  the  low  fever)  occasionally  a 
little  ditninished.  Increased  tension  and  pulsation  of  the  membrane  of 
the  fontinelli'.  in  rhildr*'!!  with  patulous  fontaiullrv.  indirate  the  com- 
mencement ul"  increased  intracranial  pressure.  In  older  children  exag- 
gerated tendon  reflexes  and  hypertony  of  the  muscles  of  the  extremities 
appear  as  its  symptom. 

Wry  soon  the  child  takes  to  bed,  never  to  rise  again.  The  clouding 
of  the  mind  becomes  prolracte*!  and  <l«'eper.  sleep  is  not  sound  and 
qtiiet,  hilt  the  fhtM  ofien  lies  half  asleep,  with  half-closed  eyes,  nearly 
always  with  ruddier  cheeks  than  it  had  in  the  months  just  before  the 
attack.  Its  head  and  brow,  occasionally  the  whole  body,  are  often  moist, 
as  is  the  case  in  a  sleeping  healthy  child.  This  dozing  is  interrupted  at 
variable  intervals  by  monotonously  repeated  movements,  as  picking 
the  lip-  or  he  l-<pread.  by  p«'(  uliai  -disking  or  chewing  motions,  by  deep, 
sighiii;:  in-piiatii tn<  or  short  [jiereing  shrieks  (''rri-i  hi/drorcphaliqucs"). 
Great  Inglit  at  sudden  noises,  sudden  brilliant  illumination,  or  touch  indi- 
cates that  besides  somnolence,  there  exists  hypertesthesia  of  the  sensory 
organs.  From  a  slight  stiffness  of  the  neck  at  first,  even  at  this  time 
there  .succeeds  firm  retraction  of  the  head,  <<)  that  it  bores  into  th,  pillow. 

Increasing  hypertony  of  the  musclus  with  heightening  of  the  tendon 
reflexes  accompanies  this  feature. 

The  abdominal  muscles  are  contracted  causing  the  "boat  shape" 
appearance.   But  at  the  outset  it  should  be  stated  that  this  symptom, 
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so  significant  iti  oMer  ehiklron,  is  often  lackinj?  in  infant.-;  on  tho  con- 
trary it  is  often  replaced  by  a  decided  distention  of  the  abdomen.  The 
same  holds  true  of  coiutipation,  which  in  older  children  is  almost  con- 
stant and  of  higher  degree  than  can  be  explained  by  the  reduced  amount 
of  rood  tak(  n;  in  lis  place  we  much  more  frequently  find  in  infants,  at 
least  in  those  artifirinlly  nourished,  sevf^rr-  diarrhrpa.  In  thi«  nrivanced 
stage  of  the  disea.se  vomiting  is  much  rarer  than  in  the  beginning. 

The  behavior  of  the  temperature  docs  not  follow  any  fixed  rule;  it 
may  be  subnormal,  normal  or  elevated;  indeed  it  may  be  elevated  in 
any  stage  or  form  of  the  (tisease. 

The  pulse,  usually  retarded  to  70-60 — in  infancy  to  100-90— beats 
a  minute,  i*?  likewise  uneven  and  irregular.  The  instability  of  pul^^e 
rate,  mentioned  as  an  early  symptom,  its  jerky  racing,  caused  by  the 
patient  sitting  up  or  by  painful  passive  motions,  usually  persists,  to  be 
displaced  after  some  days  by  a  constant  bradycardia. 

Respiration  is  oftcn  irregular,  sighing,  but  not  pronouncedly  periodic. 

Till'  ptipH.-^  are  npually  contracted,  often  uneven  and  cither  do  not 
react  or  react  .slowly  and  incomplotely  to  light.  Usually  the  half  open 
eyelids  disclose  the  eyeballs  now  rolling  irregularly,  now  in  conjugate 
deviation,  now  making  vertical  nystagmatic  motions.  At  the  same 
time  there  is  usually  a  severe  pericorneal  conjunctivitis  in  the  form  of 
vessels  extending  to  the  limbus. 

Constantly  deepening  obscurity  of  ronfrt'ofifves^  is  the  next  evidence 
of  the  progress  of  the  disea.^e.  The  patient  lies  in  df<  p  coma,  unable  to 
swallow.  The  head  has  ceased  boring  into  the  pillow;  the  extremities 
hitherto  rigid  or  shaken  by  clonic  spasms,  gradually  relax;  in  conse* 
gueoce  of  inability  to  cough,  the  respiration  becomes  audible,  rattling, 
and  as  the  end  approaches  often  assumes  a  periodic  character;  the 
pulse  always  becomes  rapid  (though  the  «'arlier  bradycardia  in  not  a 
few  cases  may  have  been  absent);  the  temperature  rises  during  the 
last  few  days  or  hours  to  40°  C.  (10-1°  F.)  and  higher,  or  it  may  become 
subnormal.  The  sweat-glands,  formerly  active,  cease  to  functionate; 
the  skin  is  pale,  often  grayish,  or  brownish,  dry.  d*  squaniating,  and 
owing  to  the  rapid  emaciation  it  can  be  lifted  in  folds.  In  deepest 
coma,  with  penetrating  tracheal  r&les  and  thready  running  pulse  death 
finally  ensues. 

The  duration  of  the  disease,  in  ordinarily  typical  cases,  is  about 
three  weeks,  but  these  limits  vary  widely,  as  we  shall  immediately  note 

in  portraying  the  chief  variations. 

These  dcviafinnv  invohe  tlie  mode  of  on.set  a?  well  as  the  combina- 
tions of  symptonis  mui  additional  symptoms,  and  the  entire  course  of 
the  disease,  which  occasionally  is  protracted  by  considerable  remissions 
or  other  circumstances.  The  onset,  usually  insidious,  as  we  have  dc- 
scritied  it,  may  be  sudden,  without  prodromal  symptoms.   Not  tnfre- 
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quently  it  is  ushered  in  by  convulsions,  whioii  cither  resemUe  Jaek- 
flonian  epilepsy  (in  which  case  after  continuing  for  mintites  or  hoara 
they  are  followed  by  pareeb  or  paraljnis  of  the  extremity  first  attacked), 

or  they  resemble  genuine  I'liIIcptic  attacks.  Tuberculous  meningitis 
begins  with  tonic  spa«ms  much  Irss  frerjnpntly  than  thr  othrr  form:^  nf 
meningitis  and,  especially  in  infancy,  so  r:inly  in  comparison  with  the 
frequency  of  clonic  convulsions  that  the  occurrence  of  general  clonic 
convulsions  in  infancy  justifies  the  suspicion  of  tuberculous  meningitis 
only  in  the  presence  of  more  definite  symptoms. 

The  early  occurrence  of  emmUaiant  in  tuberculous  meningitis 
depends  often,  if  not  always,  iipon  an  unusiml  involvement  of  the  con- 
vexity. As  a  rule  this  involvcrncnt  is  jusym metrical,  being  limited  to 
one  hemiwphcrc,  and  in  this  to  the  area  supplied  by  the  artcria  cerebri 
media.  In  such  cases  the  meningeal  exudate  may  in  circumscribed 
localltjeSi  preferably  the  motor  area,  attain  a  strikintc  thickness  and 
firmness  (through  its  richness  is  fibrin)  which  explains  the  focal  symp- 
toms (convulsions  and  paralyses).  This  form  nf  anatnniiral  deviation 
is  known  as  "m^ningite  en  plaques.  '  Further,  these  focal  symptoms 
are  often  very  transitory,  in  which  respect  they  differ  materially  from 
the  more  constant  symptoms  of  tumors.  Convulsions  or  paralyses  in 
differrat  localities  not  infrequently  interchange  with  or  succeed  each 
other;  and  then  by  recalling  th>'  inpnpraphiral  arrangement  of  tlie 
cortical  motor  areas,  we  can  rccnfjuize  on  ihi^  otw-  liaml  the  localization 
of  the  irritating  process  on  the  cortex,  on  the  other  hand  its  transitory 
nature  (cireulatory  disturbances,  oedema,  etc.)  (Zappert). 

From  this  last  point  it  is  comprehensible,  and  thb  should  be  cape- 
eially  emphasized,  that  the  same  clinical  symptoms  occasionally  may 
occur  al<o  withoiit  a  prrvioris  "ni^ningite  en  plaques,"  and  that  therefore 
our  ilia^niosis  does  not  extend  beyond  a  certain  probability. 

The  particular  cases  described  exhibit  in  their  further  course,  the 
greatest  conceivaUe  difference.  The  course  may  be  very  stormy  and  • 
contrary  to  the  rule  rush  through  the  separate  stages  to  death  witliin  a 
few  days;  however  more  frefpiently  it  is  abnormally  protracted.  The 
headarhf  following  the  initial  convulsions  and  the  chancre  of  rons"<"ious- 
ness  may  disappear;  the  paralyses,  if  any  existed,  diminish,  and  then 
after  days  or  weeks  the  regular  picture  of  tuberculous  basilar  meningitis 
first  begins  to  develop.  Or  definite  meningeal  symptoms,  headache, 
clouding  of  fin  s«  uses,  cervical  rigidity,  pulse  and  piq)illary  phenomena, 
fever,  f  tc,  fr-Uow  the  initial  insult  but  the  condition  su(ld« nl  v  and  sur- 
prisiiiL:l\  iiiiproM  and  a  rrmis'^ion  of  a  week  or  month  or  cvf  '  ptionally. 
even  a  yi'ar  occurs,  which  .**iiiiulates  a  complete  and  permanent  recovery. 

Undoubtedly  the  length  of  time  the  disease  lasts  is  especially 
tnfluence<l  by  two  circumstances,  nourishment  and  increase  in  intra- 
cranial pressure.   This  explains  why  the  course  of  the  disease  is  often 
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extraordinarily  slow  in  breast-fed  infants,  since,  in  the  first  plnoe, 
suckling  at  the  hn  a^^t.  which  is  the  result  of  a  deep-snatrd  rr  flox  mcclmri- 
ism,  becomes  interfered  with  very  late  and,  in  the  second  place,  the 
yielding  cranium  keeps  the  inereasing  cerebral  pressure  below  the  fatal 
limits  for  a  long  time.  So  the  disease  is  occasionally  seen  to  drag  on  for 
four  to  six  weeks  or  longer,  with  a  comatose  sta^e  persisting  for  weelcs. 

On  the  othfi-  hand,  iiHli\i(Iii;i!.<  in  wlioni  inciiiiiL'itis  iin-^ents  the 
termination  <>f  an  exten>iv(-  general  t nliorcuiosis,  usually  svucumh  a 
few  days  or  a  wei-k  after  the  onset  of  the  disease.  The  gradual  ilev»'li»p- 
ment  of  the  disease,  ^  we  have  already  remarked,  is  usually  absent  in 
these  cases;  coma  st'ts  in  early  and  dominates  the  symptoms  of  motor 
irritation.  The  development  of  tubercles  on  the  meninges  is  usually 
trifling  in  compari«o?i  wWh  the  amount  of  trdntinous  exudate. 

In  conclusion  those  utypital  ia>rs.  are  to  be  mentioned  in  which 
spinal  .^ymptoma  are  more  prominent  than  usual.  While  wc  are  well 
aware  that  participation  of  the  spinal  meninges  is  the  rule  (although 
perhaps  less  frequent  with  miliary  tubercul(Kiis  than  with  nonspecific 
inHamniatory  proeessrs),  still  there  may  Vie  no  clinical  signs  of  it.  Kxcep- 
tionally  however  wc  nhvrrvp  severe  radiatinfr  pain*:  in  varinns  >pfrmental 
divisions  and  early  loss  of  the  tendon  reHexes,  which  indicate  disease  of 
the  nerve  roots;  kad  occasionally  undoubted  retcntiw  of  urine,  ischuria 
paradoxa,  which  is  not  caused  by  the  dulnees  of  the  senses  and  demands 
artificial  evacuation  by  expre.<ssion  or  catheterization. 

Having  thus  briefly  sketched  the  atypical  forms  (it  is  impossible 
to  exhaust  the  variety  of  possibilities),  we  shall  discuss  the  individual 
symptoms  to  complete  what  has  been  said. 

The  temperaiure  follo«-8  no  definite  curve;  measuring  it  twice  dally 
it  may  be  found  normal  for  a  long  time  or  even  throughout  the  attack 
or,  especially  in  young  infants,  it  may  become  subnormal  shortly  before 
<leath.  In  other  ra«o«;  thorn  may  be  continuous  fever  similar  to  that  of 
typhoid;  njo.-^t  tncpiently,  however,  (here  is  a  low  f(»ver.  38°-3S.o°  C. 
(lOC-lOl®  F.)  often  slightly  and  irregularly  remitting,  which  in  the  last 
days  of  life  first  shows  gradual  a  rise  to  40°-4r  C.  (KM'-lOe"  F.)  or 
higher  and  which  probably  is  due  to  complicating  bronchitis  and  bron- 
chopneumonia. 

Frequently  a  fall  iti  temperature  occur"?  with  the  onset  of  menin- 
gitis if  a  disease  with  high  fever,  e.g.,  advanced  pulmonary  tuberculosiit, 
proceeded  the  meningitis.  The  cause  of  this  behavior  is  not  apparent 
but  it  should  be  called  to  mind  that  frequently  purulent  processes  in 
various  parts  of  the  body,  e.g.,  uh-erating  lymph-glands,  etc.,  also  severe 
weei)inp  eczomn^.  fi  m  I  tn  subside  (piickh  un*l(T  thf  inflnener  nf  menin- 
gitis. Prol)ably  a  sin  iiio  proce^'j  nrrurh  when  pulmonary  tuberculosis 
and  the  like  are  concernni  In  whlcii  a  mixed  infection  no  doubt  causes 
the  high  fever. 
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The  behavior  of  the  pulse  is  of  far  greater  diagnostic  value  than 
the  temperature  rurvo.  Thr  prpvioiisly  mentioned  irregularity  of  the 
pukiti  as  a  rule  begins  early  and  in  .stkioin  absent;  it  is,  however,  in 
itself,  not  pathoguomonio  of  meningitiH,  since  an  identical  pulse  occurs 
occaMonally  with  digestive  disturbances  and  other  non-cerebral  diseases. 
But  when  th<  10  is  associated  with  this  irregularity  a  palpable  slowing 
of  the  pvilse,  in  eonnrction  with  othrr  symptoms,  the  strongest  siisiticion 
is  justificil.  The  (liininutiou  of  [lulse  rate  may  be  very  pronounced, 
to  beats  a  niitiute  and  may  persist  coutinuouiily  for  many  days: 

as  a  rule  however  as  indicative  of  the  great  instability  of  the  pulse,  there 
occurs  a  tran^tory  jerky  rise  in  the  rate  on  change  of  position  or  with 
painful  irritations.  The  stage  of  bradyennlia  does  not  invariably 
offur.  This  is  espeoially  the  case  in  chiMn  u  less  than  a  year  old  and 
is  probably  accounted  for  by  a  still  faulty  action  ul  tin  inhiliitory  vagus 
fibres  at  this  age.  As  the  case  advances  the  slow  pulse  uuif«>i  inly  disap- 
pears being  replaced  by  tachycardia  (160  to  200  pubations  per  minute), 
which  indicates  vagus  paralysis,  and  persists  till  death.  The  pulse  rate 
seems  to  Ix?  absolutely  independent  of  the  temperature. 

Rcsp'rafion  h  much  less  rhararteristically  influenced  by  nu  iiincitts 
than  is  the  pulse.  It  may  c  nrly  become  irregular;  after  a  deep  jioi.'5ele?'s 
inspiration  and  its  succeeding  .^igliiug  expiration,  a  lengthened  pause 
ensues.  But  we  see  this  also  in  other  patients,  whose  minds  being 
disturbed,  suffer  pain  The  periodicity  of  respiration  which  occiir> 
th*^  end  approaches  is  more  significant.  Tlic  prrioiiicity  may  bo  of  the 
|)ure  Cheyni-Stokes  type;  it  may  however  he  such  that  a  ^series  of 
equally  deep  respirations  is  suddenly  interrupted  by  a  considerable 
pause,  in  which  case  the  gradual  ascent  and  descent  characteristic  of 
Cheync-Stokes  respiration  is  absent.  Thb  type  is  called  meningeal 
respiration. 

A  periodie  variation  of  the  size  of  the  pupih  is  associated  with  the 
periodic  res})iratu»u.  The  pupils  are  of  ordinary  size  or  at  most  only 
slightly  contracted  during  the  respiratory  pause,  while,  synchronously 
with  the  beginning  of  respiration  they  slowly  and  widely  dilate.  With 
the  cessation  of  breathing  both  pupil-  i  rturn  to  their  former  size  quicker 
than  they  dilated,  to  repeat  this  play  with  the  next  respiratory  phase. 

Inten^•e  light  during  the  respiratory  pause  produces  an  observahlo, 
although  not  the  maximum  reflex  contraction;  but,  during  the  progres.s 
of  the  respirations,  it  docs  not  prevent  the  increasing  dilatation  of  the 
pufnls.  Pinching  any  part  of  the  body  docs  not  induce  such  a  dilatation 
of  the  pupils  as  would  disturb  the  periodic  changes  in  the  sise  of  the 
pupils  (Thiemich). 

The  pulse  rate  also  is  influenced  by  the  periodic  respiration;  from 
the  beginning  of  the  first  inspiration  to  the  end  of  the  pause  it  constantly 
decreases. 
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f>evfory  disturbances  form  an  osaontial  part  of  tho  ?yniptom-complex. 
All  early  sign  of  this,  even  before  prunounceci  lethargy  eiisuui*,  is  dimin* 
tsbcd  frequency  of  winking,  which  depends  upon  lessened  sensibility  of 
the  coraea. 

From  the  beginning  the  ps^^hie  change  as  a  rule  is  of  a  depressant 

nature:  at  any  rate  a  stage  of  excitation  precedes  it  much  seldomer 
than  r.ij.  in  cerebrospinal  meningitis.  Usually  there  is  deep  coma  for 
days,  but  occasionally  it  may  set  in  only  a  fi  w  hours  before  death.  Again 
in  other  ciBes  it  may  cMsenr  early  and  may  persist  for  weeka  until  the  end. 

Headache  continues  even  in  the  presence  of  marked  somnolence  and 
betrays  itself  occasionally  by  tossing,  painful  sighing,  or  by  abrupt, 
.vhrill  vviv>:  this  so-tailed  "cri  hydroc(!?phalique "  is  however  neither  a 
constant  noi  a  pu»iitive  symptom,  as  it  occurs  also  in  other  conditions 
of  cerebral  irritation. 

Cvn^patiant  which  is  a  quite  constant  symptom,  though  somewhat 
oftener  absent  in  artificially  nourished  infants,  may  be  due  in  part  to 
insufficient  ingestion  of  food  (wUeh  b  evidenced  by  extreme  emaciation 
and  shrivelling  of  the  patient);  in  part  it  has  a  centric  origin  as  has  the 
boat-shaped  abdonien. 

Vomiting,  which  was  mentioned  as  a  frequent  early  symptom,  is 
certunly  centric.  It  only  remains  to  emphasise  that  the  vomiting  by 
no  means  always  has  the  pD^ji  •  tilr  character,  which  is  held  to  be  char- 
acteristic of  cerebral  eniesis,  and  that  conversely,  this  type  itself  fre- 
quently occurs  in  gjistric  disease?!.  e,g,  in  spastic  contraction  of  the  pylorus. 

Of  changes  in  the  skin  perspiring  and  erythematous  patches  espe- 
cially if  iheae  appear  after  lightly  touching  or  gently  stroking  the  skin, 
deserve  attention  as  being  signs  of  vasomotor  disturbances.  The 
patches  described  above  wen  nanu  !  by  Trousseau  "tftehos  e^r^brales." 

Dist urbanres  of  fiuiflion  of  tho  rraniaf  nrrt'ef,  paralysis  of  the 
facial,  hypoglossal  and  ocuiornotor  iit'rv<-.~  in  varied  combinations  and 
sequence,  usually  occur  comparatively  late  as  a  result  of  the  basal 
exudate.  This  holds  also  for  the  pupillary  disturbances  which,  at  least 
in  the  later  stages,  belong  to  the  most  constant  symptoms:  inequality 
of  the  pupils  (anisocoria),  slow  and  inrnniplete  reaction  to  light,  later 
eomi'lete  n'flex  rigidity  of  the  pupil;  the  pupil^  may  at  this  tinn'  bo 
strikingly  dilated  as  well  as  extremely  contracted  ^Sthlafpupillen). 
Pinching  any  part  of  the  body  then  no  longer  excites  dilatation  (Parrot). 

Recently  Squires  has  asserted  that,  on  the  fourth  or  fifth  day  of 
the  disease,  there  occurs  a  constant  mydriasis  on  bending  the  head 
backward,  a  constant  niyosis  on  bending  it  forward.  There  is  as  yet 
no  corroborative  evidence  (m  this  probably  important  symptom. 

Besides  optic  neuritis,  which  is  rather  infrequent  and  not  very 
valuable  for  diagnostic  ])ur})oses,  the  occurrence  of  tubercles  in  the 
choroid  should  be  particularly  mentioned.  Its  positive  recogniUon,  which 
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is  not  11  simple  matter  i Schiniilt-Himpler),  may  be  decisive  in  suspected 
cases;  owing  to  its  infrequciicy  it.s  diagnostic  value  is  decidedly  limited. 

Lumbar  jmnaurtf  which  diacloses  to  va,  on  one  hand  the  existence 
of  prenure  in  the  ecrebroepinal  canal,  and  the  state  of  the  cerebrospinal 
fluid  on  the  other,  is  the  most  reliable  method  we  possess  for  positively 
establishing  the  diagnosis  of  tuberculous  monint^ltis. 

The  pressure  symptoms,  which  Pfaumller  especially  has  studied, 
show  a  certain  dehniic  dependence  upon  the  age  of  the  patient,  the  chief 
localisation  of  the  meningeal  process,  and  especially  the  stage  of  the 
disease.  The  pressure,  normally  averaging  20-25  mm.  Hg.,  rises  during 
the  disease  to  48-52  mm.,  and  declines  again  to  normal  with  the  appear- 
ance of  cerebral  paralyses.  Of  course,  derided  variations"  orctir  in 
individual  cases;  still  at  the  height  of  the  disease  increased  intracranial 
pressure  can  always  be  detected.  The  increase  of  albuminoids,  diminu- 
tion of  reducing  substances,  etc.,  are  of  subordinate  diagnostic  value. 
The  following  points  are  more  important: — 

1.  The  cerehrospinal  fluid,  which  is  altere.l  hy  inflammation,  on 
standing:,  f)recipitates  a  jine  jihn runts  roatjitlum  resembling  a  spider  web; 
which  on  agitation  is  loo.sened  from  the  walls  of  the  tube  and  rolls  itself 
up  into  small  flocculcs.  As  the  same  thing  occurs  in  some  nontuber- 
culous  serous  meningitides,  it  is  differentially  diagnostic  only  as  against 
functional  disea,se.  l»ut  not  against  Other  forms  of  meningitis. 

2.  The  fluid  is  adsolufely  clear  much  less  frequently  than  is  usually 
rcportofi:  in  most  cases  it  shows  rotating  turbidity,  like  dust  in  sun- 
light: antl  us  the  disease  progresses  it  becomes  plainly  opalescent.  The 
precipitate  always  contains  some  celb,  In  which  mononttdear  lympho- 
eytes  preponderate.  This  diiTerence  from  the  other  meningitidcs,  which 
had  already  been  established  by  Bernheim  and  .Moser,  was  subsequently 
studied  by  Widal  and  his  collaborators  and  prnnmljiated  in  numerous 
publications  as  cytodiagnosis.  We  have  reason  to  emphasize  the  pri- 
ority of  the  German  authors. 

The  determination  of  the  pure  or  preponderating  lymphocytosis 
of  the  fluid  is  valuable  for  the  diagnosis  of  tuberculous  meningitb:  it  is 
corroborative  but  not  |»athf)gn(>moiiic.  A  positive  diagnosis  can  be 
made  only  by  the  discovery  of  tubercle  bariUi.  W'hWr  this  is  not  easily 
accomplished,  the  search  is  facilitated  by  e\u mining  the  tibrin  coagulum 
which  contains  the  bulk  of  the  cells  And  bacteria;  the  longer  and  more 
carefully  the  search  is  continued,  the  oftener  is  it  successful.  The  chief 
difficulty  consists  in  the  scarcity  of  bacilli  especially  at  the  beginning  of 
the  disease.  Therefore  Lan<.'er  has  proposc^l  incubatiii<:;  the  aseptic 
puncture  Huid,  in  which  within  two  werks  at  most  i  pr ulit.  ral inn  of 
bacilli  with  the  formation  of  a  deposit  resembling  bread  cruinljs  occurs. 
Of  course  this  slow  method  is  useful  only  in  cases  in  which  there  can  be 
no  postmortem. 
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Our  pn  sent  knowledge  of  acid-resisting  bacilli  renders  it  dtsirable 
to  employ,  for  identification,  culture  and  animal  experimenls  besides 
biicroMoplcal  examination;  at  least  in  those  eases  which,  because  of 
recovery,  justify  extreme  skepticism. 

The  prognosis  of  tuberculous  meningitis  is  almost  absolutely  fatal. 
ExotM'dingly  few  cases  have  been  cured,  at  any  rate  cases  in  which 
tubercle  bacilli  were  found  in  the  cerebrospinal  tiuid;  and  none  of  these 
were  kept  under  olieervation  for  yeara,  as  is  requisite,  in  view  of  what 
has  been  stated  regarding  long'^ontinued  remissions.  Barth's  ease  is 
conspicuou-  tliroun;h  the  fact  that  after  the  child  liad  been  mentally 
blind  ainl  ih  ;U  nearly  a  year,  it  made  a  complete  recovery. 

Treatment. — As  yet  there  can  be  no  discussion  of  a  thirapy  for 
tuberculous  meningitis.  Of  course  the  physician  should  treat  the 
symptoms  of  irritation  particularly  and  not  spare  narcotics  in  ease  of 
necessity;  but  this  question  arises  iiuk  h  less  frequently  than  in  men- 
ingococcus meningitis.  Headache  is  often  temporarily  relieved  by 
lumbar  puncture;  more  is  not  attained  !»>■  tliis  procedure.  In  the  feu 
cured  cases  no  methods  were  employed  which  had  not  proven  futile  in 
numerous  others.  We  note  among  these,  besides  repeated  lumbar 
punctures,  copious  depletion  by  leeches  on  the  mastoid  process  (for 
eight  days),  and  large  doses  of  creosote.  Tlu  major  operations  on  the 
pkull  which,  repeatedly  tried  on  account  of  the  analoj^y  to  tuhereuloufj 
peritonitis,  promised  success  have  so  far  always  reeiulted  unfortunately; 
and  it  is  still  doubtful  if  the  expectation  (Sokolow)  still  cherished  regard- 
ing this  method  will  ever  be  realised. 

PUIIULE.NT  MEMN^UlJj 
(Hantqgitii  aiiiiplex) 

Purulent  meningitb  diffens  both  anatomically  and  clinically  from 
tuberculous  meningitis,  at  least  from  lyjneal  cases  with  wide  dis.semina- 
tion.  In  the  fornier  the  onset  is  suiMen,  with  hi^^h  fever  and  extenf^ive 
participation  of  the  cerebral  cortex;  in  the  latter  the  onset  is  insidious, 
with  slight  fever,  a  duration  of  weeks  and  a  preponderance  of  basal 
exudation.  In  the  former  type  there  is  purulent,  in  the  latter  gelatinous, 
infiltration  of  the  pia  mater. 

Etiology. — Tl\e.se  characteristics  justify  the  classifieatinn  of  pur- 
ulent meningitis  as  a  sejiarate  group,  but  it  is  to  be  noted  that  it  repre- 
sents no  etiologic  entity.  All  known  pyogenic  organisms  may  cause 
it.  Arranged  with  reference  to  their  frequency  these  are:  first,  the 
pneumo-  and  streptococcus;  second,  the  staphylococcus  pyogenes 
(nsually  aMmisl  and  Friedl-Unlrr's  diplobacillus;  lastly,  tlie  bacilli  of 
the  roli  <:roiip,  the  liarillus  pyoeyuneus  and  Pfeiffer's  l)acillus  ha'nir)phi]us 
(iiiihienzu  liaciUu.sj.  The  discovery  of  a  definite  tnierobe  as  yet  has  only 
scientific  interest;  but  it  appears  as  though  the  course  and  also  the  prog- 
nosis (within  limits)  are  dependent  upon  the  nature  of  the  infective  agent* 
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Purulent  meningitis  is  without  doubt  more  frequent  in  early  child- 
hood than  later  and,  unlike  tuberculous  meningitis,  does  not  spare  the 
newborn.   The  protected  position  of  the  central  nervous  system,  the 

investments  of  which  nowhere  reach  the  surface  of  the  body,  explains 
tho  rarity  of  primary  or  at  least  of  rryptogonetic  puruhmt  meninpitis. 
Apart  from  cases  of  general  pya'mia  it  originates  by  extension  of  an  intiara- 
mation  in  the  vicinity  of  the  brain  or  spinal  cord,  or  by  mctastasia 
from  an  abscess.  Examples  of  sources  of  infection  belonging  to  the  first 
class  are  the  orbit,  the  nose  and  the  ear.  Pus  may  reach  the  pia  mater 
by  extrnsinii  jilon^^  tlic  slicath  of  the  optic  nerve  (seldom  however)  after 
operation  on  a  phicgnioa  of  the  orbit  with  subsequent  infection  of  the 
wound. 

Schmidt-Himpler  reports  such  a  ease  in  a  boy  seven  years  of  age, 
in  whom  purulent  basilar  memngitis  ensued  months  after  the  primary 
injury  to  the  orbit  had  healed.  It  is  remarkable,  as  this  author  alleges, 
that  after  pannphi halmia  and  all  inflanimations  confmrfl  to  the  bulb, 
oiilic  neuritis  and  syniputhetic  o|)hthaliiiia  occur;  but  meningitis  does 
not  unless  the  lymph-spaces  of  the  optic  nerve  have  been  *ipened  by  the 
enueleatiott. 

It  is  our  experience  that  more  frequently  the  ethmoid  bone  is  the 
portal  of  entrance  for  the  germs  which  had  previously  infected  the  nose. 
Meningococci  and  pneumococci,  which  often  are  found  in  the  nasal 
cavity  in  normal  individuals,  are  probably  the  only  cocci  which  can 
infect  the  meninges  without  clinically  obvious  disease  of  the  nasal 
mueous  membrane;  however  we  have  observed  purulent  meningitis  in 
a  aeries  of  infants  w-ith  severe  hereditary  syphilitic  coryza.  In  these 
cases  the  oldest  and  richest  purulent  foci  were  found  at  the  base  of  the 
brain.  This  fact  accords  best  with  the  assumption  of  an  infection  pro- 
ceeding from  the  nose,  although  purulent  otitis  media,  which  existed 
in  all  of  the  cases,  cannot  be  ea^y  eliminated  as  the  cause. 

There  is  no  reason  to  consider  at  this  time  the  passages  from  the 
tympanum  to  the  meninges  w  hich  can  serve  as  avenues  for  the  purulent 
factors.  But  we  desire  to  state  that  there  is  hardly  any  danger  of 
menir(('iti<  in  the  cas('«  in  uhidi  the  disease  is  confined  to  the  tyin|ianum 
without  auplicating  ihv  labyrinth.  Involvement  of  the  labyrinth  is 
the  rule  in  infancy.  We  cannot  consider  fully  otogenetic  meningitis, 
the  peculiarities  of  which  rarely  appear  in  children. 

We  contend  that  otitis  media  concomUans  is  a  thoroughly  benign 
disrate.  This  is  the  experience  of  cHiiif'ians  aiu!  (liffers  from  the  view 
of  many  pathologists  who  regard  puruierit  otitis  media  as  one  of  the 
commonest  causes  of  death  in  infancy,  without  taking  into  consideration 
the  faet  that  it  is  usually  a  terminal  diBea.^e  in  a  child  succumbing  to 
digestive  disturbance.  Without  pursuing  this  subject  further,  we  only 
add  here  as  relevant  that  when,  according  to  Ponfick  ninety-one  out  of 
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one  hundred  autopsies  on  children  one  to  four  yeare  old  (from  the 
Breslau  Children's  Clinic)  presented  purulent  otitis  media  with  or  with- 
out other  visible  organic  dlBease,  while  only  eight  had  meningitia  (with 
or  without  pneumonia),  tlic  ( tinlo^ic  dependence  of  meningitis  upon  the 
otitis  is  not  nt  all  s(  lf-eviden(.  It  may  be  considered  to  be  a  fact  only 
if  an  anatomical  connection  is  shown  and  the  otitis  preceded  the  meniii- 
gitis.  Usually  it  can  be  proven  that  the  mcningititi  was  already  fully 
developed  before  the  first  symptoms  of  the  terminal  (concomitant) 
otitis  appeared.  At  most  a  secondary  infection  of  the  ear  from  the 
meninges  may  be  assumed,  by  no  means  the  converse.  The  otttides 
Pticeeeding  mea^lep  and  scarlet  fever  appear  to  induce  leptomrnin- 
gitis,  particularly  by  nuans  of  an  inffotious  sinus  thrombosis,  nunc 
frequently  than  the  otitis  eoncomitaiiii  ul  infants  to  which  our  remarks 
above  refer. 

Furunculosis  or  erysipdas  of  the  scalp  leads  to  purulent  men- 
ingitis by  dire  ct  extentton  along  the  lymphatics  rarely  and  only  in 

cachectic  children. 

Infections  of  a  septic  nature  (typhoid,  influenza,  etc.)  or  those 
localised  in  a  distant  part  of  the  body,  and  which  implicate  the  meninges 
by  metastasis,  differ  from  those  mentioned,  directly  extending  Infections. 

The  source  of  infection  can  very  often  be  only  surmteed, — tonsillitb, 
osteomyelitis,  etc  Puiiil*  nt  meningitis  originating  metastatically  pre- 
sents no  anatomical  peculiarities  differing  from  cases  caused  by  direct 
extension. 

Comparatively  frequently  meningitis  develops  with  or  as  the  reaull 
of  pneumonia  or  pleurisy. 

It  is  quite  certain  that  often  in  such  cases  the  circulation  carries 

the  pathogenic  ficrnis,  still  ihv  remarkably  rxtcnsivr  jiarticipation  of 
the  spinal  meninges,  which  we  have  often  »>h.si  rve(l  in  purulent  pleuritis, 
argues  that  the  microbes  travel  by  way  of  the  lymphatics  through  the 
intervertebral  foramina.  The  fact  that  at  the  autopsy  purulent  otitis 
media  is  almost  invariably  found  associated  vnih  empyema  and  purulent 
meningitis,  had  led  to  the  assumption  that  it  furnishes  the  primary 
focus  for  both  the  other  affections,  a  doctrine  from  which  we  must  dissent 
for  the  reasons  stated  above. 

Patiiology. — ^The  pathology  of  diffuse  purulent  meningitiB  calls 
for  little  discussion.  Usually,  besides  the  external  meninges,  the  chorioid 
I)lexus  and  the  cfiendyma  ventriculi  arc  diseased;  indeed  the  purulent 
itiflaiiiniation  of  the  epf^ndynia  may  pre|)on(lerate  to  such  an  extent  that 
the  otitiif  prnrp^*!  might  littingly  hp  (N  nomtnatcd  " ependymitis.'*  It 
is  evident  that  the  cortex  suffers  circulatory  and  nutritive  disturbances 
and  round  cell  infiltration,  exactly  as  in  tuberculous  meningitis,  and 
constitutes  the  source  of  at  least  some  of  the  symptoms,  while  some  are 
induced  by  cerebral  pressure. 
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If  wc  now  proceed  to  portray  the  elimcal  picture  of  diffuse  purulent 
meningitis  it  should  at  the  outset  be  emphasised  that  its  aspect  is  decid- 
edly modified  by  the  consideration  whether  the  dispose  a|)[)!irriitl  y  attacks 
an  hitherto  healthy  child,  primarily,  or  a  cliild  severely  ill,  terminally. 

In  the  latter  instance,  as  for  example  with  severe  pneumonia  or  empyema 
the  mpninj2:iti>'  sometimes  complotcly  cFcapes  notice,  because  ihe  pros- 
tration due  to  the  l.)asic  disease  ol)sc'ures  the  cerebral  symptoms.  At 
most  the  appearance  of  complete  ^5onluok'ncc  may  call  attention  to  the 
complication,  but  it  is  noteworthy  that  consciousness  may  be  preserved 
until  a  few  hours  before  death.  However  under  these  circumstances 
the  tense,  pulseless  fontanelle  in  infants  indicates  cerebral  involvement; 
in  older  children  the  startling  discovery  b  first  made  at  the  autopsy,  an 
experience  which  we  have  had  repeatedly  in  cases  we  had  watched  clinically* 
According  to  our  experience  the  onset  of  purulent  meningitis  does 
not  have  the  same  iiifluenee  in  lowering  previously  exist hii,di  fever, 
to  which  we  called  attention  as  a  not  infrequent  occurrence  in  the  tuber- 
culous form. 

Symptoms. — The  disease,  in  children  previously  not  very  sick, 
usually  beging  suddenly.  With  decided  elevation  of  temperature  and 
acceleration  of  pulse  the  child  becomes  restless;  although  there  is 
increased  inclinayon  to  sleep — during  the  day — the  normal,  sound 

sleep  of  eliildhood  is  wanting;  anorexia,  coated  tongue  and  vomiting, 
independent  of  the  ingestion  of  food  arc  among  the  early  symptoms. 
Older  children  complain  of  distressing  headache  and  violent  delirium 
occar«;  younger  children  by  wliiinpering  and  cryinj?  when  the  head  is 
touched  evince  tiie  same  ilij>eomfort.  Cervical  rKjidily  is  rarer  than  in 
tuberculous  and  meningococcus  meningitis;  but  epileptiform  and  clouic- 
totde  convubions  in  single  limbs  or  groups  of  muscles,  occur  in  the 
beginning  as  wdl  as  in  the  later  stages  of  these  much  more  frequently 
than  in  those  forms.  The  abductors  of  the  hand  and  the  flexors  of  the 
fingers  seem  to  us  to  be  affected  by  preference.  There  occur  small, 
?hort,  slowly  repeated  contractions,  often  with  associated  trismus  and 
gritnling  of  the  teeth.  The  convulsions  recur,  especially  in  infants,  at 
intervals  of  a  few  minutes;  sometimes  tonic  convulsions  can  be  excited 
by  striking  a  particular  part  of  tlie  body  (hydrencephalic  rellex  eonvul- 
sions).  However  convulsions  are  not  an  absolutely  essential  symptom 
in  these  forms  of  meningitis  The  sensorium  appears  clouded  from  the 
inception,  often  only  slightly,  usually  however  rapidly  advancing  to 
deep  lethargy.  The  symptomatology  and  later  course,  apart  from  their 
greater  rapidity  of  succession,  resemble  so  closdiy  those  of  tuberculous 
meningitis  that  we  refer  to  its  presentation  and  here  we  will  select  only 
some  more  important  matters. 

Tlie  temperature  is  always  considerably  elevated;   doubt  of  the 
diagnosis  is  justified  if  it  remains  normal. 
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Thi  pnise  is  less  characteristic  than  in  the  tuberculous  form;  it  is 
usually  accelerated  in  proportion  to  tlie  fever,  especially  in  infants; 
in  older  cliildren  it  is  not  infrequently  retarded  and  irregular,  and 
shortly  before  death  is  abnormally  rapid. 

Rigidity  and  varying  inoqunlity  of  the  pupila  are  common  at  the 
height  of  the  disease,  though  hy  no  iu(  ans  so  constant  as  in  the  tubercu- 
lous form.  The  fundus  i.s  usually  nurnial:  venous  stasis  and  neuritis 
are  infrequent. 

Disturbances  of  ocular  motion  are  much  commoner,  resulting 
either  from  an  affection  of  the  oculomotor  nerves  (of  which  the  alxlucens 
.seems  affect rd  hy  preference)  and  caufing  a  partial  or  complete  paralysis, 
or  as  a  rcsuli  ut"  cortical  irritation  (spastic  strabismus,  nystagmus, 
temporary  conjugate  devfation)  or  more  rarely  paralysis. 

The  functions  of  the  other  cranial  nerves  may  be  disturbed  periph- 
erally or  cortically  in  the  same  manner. 

From  what  hri.'^  proecded  it  is  obvious  that  fi-rtainly  thi- counse.  hut 
not  the  Fyin]iti)iiis,  (MiaMcs  tifj,  in  riTtaiii  casi  s.  to  < li-t inmiish  punilnit 
from  tui»errulous  meningni.s.  All  other  means  failing,  tin-  information 
obtained  by  lumbar  puncturt  is  decisive:  from  it  we  learn  at  once  whether 
wc  have  to  deal  with  actual  meningitis  or  a  symptom-complex  simu^ 
lating  it,  of  which  wv  shall  speak  later 

Macroscopically  the  cerebrospinal  Hui<i  i-.  in  disi?eminated  p\irulent 
meningitis,  always  opaque,  grayish  yellow  or  green,  and  on  standing 
precipitates  pus.  It  is  moreover  under  increaseil  pressure;  wherefore 
it  flows  in  a  stronger  stream,  unless  the  cannula  is  obstructed  by  masses 
of  pus.  .Microscopical  examination  of  the  opaque  liquid  (even  without 
obtaining  a  -r.Iirnent)  disclos(>s  larg(>  numbers  of  pus  cells,  the  poly- 
nuclear  lorin  (jredominatiiig;  whih".  ns  before  noted,  preponderance  of 
lymphocytes  is  the  rule  in  tuberculous  nieningitis. 

To  complete  the  examination  it  is  necessary,  at  least  for  obeerva* 
tions  to  possess  scientific  value,  to  make  haelmdogic  eiaminaiims  of 
the  sediment  in  stained  specimens  and  by  culture.  This  procedure  is 
also  proper  for  praeiii  al  purposes  in  order  not  to  overlook  sporadic  cases 
of  cerebrospinal  meningitis,  and  because  llu'  character  of  the  pus  organism 
has  sorm-  value  in  prognosis  (irrespective  of  cerebrospinal  meningitis). 

The  pneumoeoeens  is  the  most  frequent  cause  of  purulent  meningitis; 
it  shares,  with  the  less  frequently  found  infiuenza  bacillus,  the  dbtinction 
of  causing  cases  of  meningitis  appearing  in  epidemic  form  in  limited 
areas;  inflri  d  it  \v:i>  lon<r  eoiinteil  amonir  the  eauses  of  cerebrospinal 
meningitis.  Fruiu  an  analuuiic  stamlpoint  it  is  n-tnarkable  that  the 
meningitis  caused  by  pneumococci  develops  especially  in  the  posterior 
division  of  the  base  of  the  skull,  so  that  many  of  these  cases  are  described 
as  posterior  basilar  meningitis  (Friinkel,  Thurston  and  others).  This 
individualises  the  clinical  picture  by  the  prominence  of  its  Itasal  symp- 
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toms,  frequently  protracted  couxse  and  comparatively  high  percentage 

of  recoveries. 

Staphi/lo'  and  strt  jiloroccus  meningitifs  always  f'Tiiiiiiatr  fatully, 
if  a  (liffupe  process  is  actually  present.  It  may  be  briefly  noteti  that 
this  forui  cantiot  always  Ix;  positively  differeutiatcd  during  life  from  the 
partial  form  (especially  the  otogenetic).  Some  of  the  few  reported  cases 
of  recovery  from  purulent  staphylococcus  meningitis  obviously  belong 
to  the  type  last  named;  ineorrectly  diagnosed  eases  of  meiiingoeoeeus 
meningitis  (a  mistake  not  always  easily  avoided)  no  doubt  constitute 
another  portion. 

Occasionally,  in  streptococcic  infections,  the  purulent  process  is 
subsidiary  to  the  development  of  gdatinous  serous  exudation  containing 
innumerable  cocci. 

It  is"  worthy  of  nntr  that  the  agents  enunifratiMl  ahovf^  firr  not, 
invariiihly  fouinl  in  purr  rullinr,  hut  nftrn  together  or  with  [>neunioeocei. 

t^uite  Ireiiuently  purulent  mniingiiis  is  caused  by  coti  bacilli  and 
the  haciUus  lactis  airogene*  (Schercr,  Goldreich  and  others),  which  may 
also  constitute  the  mixed  infection  in  meningococcus  meningitis  (Sac- 
qu6p6e).  Furthermore  they  tlo  not  always  form  pus  iCone^  ttit.  This 
form  is  fatal:  a  sin<rl''  ease  of  nctn-ery.  after  lasting  four  i  ks  and 
without  sequehe,  has  been  re|>orted  by  NoW-eourt  and  tlu  Pasijuier. 

The  inlluetua  bacillus  has,  during  the  past  few  years,  been  repeatedly 
identified  as  the  cause  of  purulent  meningitis.  Though  the  frequent 
marked  participation  of  the  central  nervous  system  in  the  clinical  picture 
of  influenza  had  long  before  been  noticed.  .Slavik  (1899,  lleubner's 
('liiiir.  in  the  ca.-<e  of  n  nitu  -trmnths-old  boy  with  influi  nzri*  ^\.•ls  th*-  first 
to  identify,  intra  vitam,  microscopically  and  culturally  on  blootl-culturc 
media,  Pfeiffer's  bacillus  in  the  cerebros^nal  fluid.  While  Slavik's 
case  ended  fatally,  Lange  (1901|  Ganghofner's  Pediatric  Clinic,  Prague) 
reported  a  recovery  in  a  case  of  sujjpurative  influenza  cerebrospinal 
ni(niiigitis  in  a  boy  nine  yenrs  of  age.  The  short  course  of  th(>  dist^ase. 
which  began  rather  insi(liuii>ly .  is  very  renmrkable.  Abf)ut  ten  days 
after  the  symptoms  hail  appeared  there  lollowed,  immediately  after 
eight  C.C.  of  purulent  fluid  was  evacuated  by  lumbar  puncture,  reduction 
of  fever  and  cure  of  all  memngeal  symptoms.  It  is  questionable  whether, 
as  Lange  surmises,  the  removal  of  this  small  amount  of  fluid,  a^^sisted 
the  cure.  Since  then  fourteen  additional  ca>(  >■  h.tvi  been  reported. 
These  include  a  second  recovery  (in  a  nine  months  buyj,  which  .Mya 
reports  in  conjunction  with  other  cases;  and  which  Caccia  (Archivio 
Italiano,  1903)  fully  describes.  In  thb  case  also  the  lumbar  puncture 
was  employed;  to  be  specific,  three  times  with  the  evacuation  of  3.5,  50 
and  20  c.c.  of  purulent  fluid.  Mya,  no  doubt  ju-sitly.  ascrilx'S  the 
recovery  more  tn  the  breast  nourishnifnt .  which  was  continueil  through- 
out the  disease,  than  to  the  lumbar  puncture.    In  Mya's  case  of  recovery 
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there  remaineti  crcssecl  paresis  of  the  left  facial  nerve  and  of  the  right 
eztrenutics. 

It  seems  remarkable  that  several  of  the  bacteriologteally  proved 

cases  of  influensa  meningitis,  exhilHt(><!  other  diseases,  for  instance 
otitis  Hiul  pulmonary  trouble,  due  tn  Pteiffer's  bacillus.  In  niltures 
obtained  from  i!h  sp  fnci  as  well  a«  frnm  thr  nipiiinijeal  exutlate,  which 
is  constantly  dej«cribed  tliick  anil  purulent,  there  existed  iu  some  cases, 
besides  influensa  bacilli,  dipio-  and  monococn  and  short  delicate  threads, 
which  pfolMbly  arc  to  be  regarded  to  some  extent  at  least  not  as  mixed 
infections  but  as  division  forms  and  involution  forms  of  the  influensa 
bacillus. 

Finally  it  shouhi  be  nuted  that  Mya's  three  eases  all  occurred 
in  the  spring  of  1902,  when  an  epidemic  of  intlainraations  caused  by 
Pfciffcr's  bacillus  prevailed  in  Florence.  On  the  other  hand,  during 
the  preceding  decade,  no  analogous  case  was  observed  among  numerous 
cases  of  meningitis  which  had  been  examined  liacteriologicaliy.  This 
epidemir  appearance  eertainly  merits  further  sludy. 

A\  ith  the  exception  of  a  few  microorganisms  not  well  known  and 
some  of  which  have  not  yet  been  found  in  children  (Stadelmann),  we 
have  now  mentioned  the  chief  topics  in  the  bacterial  etiology  of  diffuse 
purulent  leptomeningitis. 

I  rnr-i  what  has  been  saicl  the  prognosis  also  is  apparent. 

Treatment.— The  therapy  is  as  yet  hnpole.'^s.  Neithr  r  depicting 
by  purgatives,  nor  reducing  tlie  blood  supply  of  the  sivuU,  especially 
in  the  region  of  the  mastoid  process,  nor  counterirritation  oi  the  scalp  . 
by  irritating  ointments  (inunctions  with  ung.  tartari  stibiati,  P.G.), 
nor  the  local  application  of  cohl,  cause  tangible  curative  effects  The 
value  of  repenti  il  lumbar  punctures  is  likewise  prnhlemntic.  :iltliouf:li  a 
priori  it  seems  rational  to  evacuate  as  much  as  possible  nf  the  |>us  and, 
by  reducing  intracranial  pressure,  to  improve  circiUation  and  absorbtiou. 
As  the  example  of  influenza  meningitis  has  demonstrated,  in  many  cases 
free  employment  nf  thr  puncture  fails,  while  in  one  casc  (Langer)  the 
withdrawal  of  a  minimal  amount  of  purulent  fluid  seems  to  have  ushered 
in  the  improvement. 

Major  operations  on  the  skull  come  into  question  only  when  primary 
pus  foci  in  the  vicinity  of  the  meninges  can  be  exposed  and  thereby 
constant  or  intermittent  reinfection  of  the  pia  mater  obviated.  This 
holds  good  therefore  especially  in  otogenous  purulent  meningitis. 

Win  II  the  diagnosis  of  purulent  men!n<ritis  is  r.«^tah]if?hed  by  all 
known  methods,  our  efforts  mu«t  h-  miiliiiid  to  the  alleviation  of  the 
most  distressing  symptoms,  whith  tcirify  ihe  beholders.  Chloral  in 
laige  doses — 0.5-1.0  Gm.  (7-14  gr.)  for  an  infant— in  clysmas,  and 
morphine  appear  to  us  better  than  baths,  etc.  Nothing  remains  to  be 
done  but  to  strive  for  euthanasia. 
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MEXTNGOCOCCr S  MENI NGITIS 

(So-called  epidomi*"  cerehroApinal  ii)eiiiiiK>tu> ) 

The  propriety  of  describing  this  disease  as  a  special  form  of  purulent 
or  seropurulent  meningitis,  a  distinction  which  we  have  not  made  with 
rcj^ard  to  coli,  influenza  or  any  other  purulent  meningitis  is  primarily 
based  upon  clinical  observation.  If  the  typical  cases,  in  which  a  careful 
bacteriological  exnrninritinn  has  been  made,  are  selected,  and  all  atypical 
cases,  whose  relation  to  this  class  is  doubtful,  are  for  the  time  being, 
excluded,  it  appears  that  we  have  to  deal  with  a  specific  disease,  of  which 
the  meningococcus  intraccUularis  b  the  definite  cause.  Knowing  this, 
we  are  then  in  a  position  to  sift  the  atypical  cases  and  to  gather  them 
into  the  confines  of  thi>  dismse. 

This  view.  howrviT,  has  not  yet  been  generally  accepted  and  is 
opposed  to  another,  according  to  which  etiologicaliy  <lifTerent  cases  of 
primary  meningitis,  with  a  protracted  and  at  times  favorable  course 
and  with  a  tendency  to  appear  epidemically,  are  considered  together 
under  the  designation  "sporadic  and  epidemic"  cerebrospinal  menin- 
giti-;.  The  latter  view  is  supported  especially  l)y  A.  Frankel,  von  Lt  v  dcn 
and  GoUlscheidcr  and  others:  we,  however,  think  it  proper  to  follow  the 
former,  which  is  defended  especially  by  Jilger,  Hcubner  and  others. 

Etiology. — The  disease  germ  to  which  we  ascribe  this  important 
rflle,  was  discovered  by  Weichselbaum  (1887)  at  six  autopsies  on  cases 
of  cerebrospinal  meningitis.  To  distinguish  it  from  Friinkel's  diplo- 
coccus  ])ii(  uinnni:e,  he  named  it  ffiplornrrun  infrfu-eUularis  meningitis^ 
The  special  diagnostic  features  were  the  following: — 

1.  The  coed  occurred  free  in  the  purulent  fluid  of  the  diseased 
meninges,  but  preponderated  within  the  pus  cells.  Here  they  were 
often  found  in  considerable  number  and  in  a  form  strikingly  resembling 
the  gonococcdv 

2.  The  cocci  are  always  arranged  in  pairs,  but  in  «nch  n  nianiicr 
thai  llie  sides  arc  juxtaposed  (not  the  ends  as  is  the  case  with  diplo- 
coccus  pneumoniee).  Often  four  lie  together.  Among  the  approxi- 
mately even  sized  pairs,  some  decidedly  larger  ones  appear. 

3.  The  coccus  grows  only  at  body  heat,  best  on  agar,  not  well  on 
bloofi  serum,  not  on  potato.  The  cultures  form  rather  luxuriant,  gray, 
viscid  colonies. 

These  important  observations  of  Weichselbaum  attracted  little 
attention  (as  in  the  case  of  Bordone-UfTreduHi)  and  their  validity  was 
denied  until  in  1895,  Jftger  reported  the  same  bacteriologic  di.scovery 
in  ten  fatal  cases  in  an  epidemic  which  occurred  in  a  barrack;  and 
nnrosr-rvedly  affirmed  Weiehselbaum's  dtplococcus  as  the  specific  virus 
of  epidemic  cerebrospinal  meningitis. 

Heubner's  researches  caused  a  further  important  advance  in  this 
direction,  since  he  first  discovered  intra  vitam  by  lumbar  puncture  (in 
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five  children)  the  Weichselbaum  meningococcus,  which  he  designated 
intruelltilAiis;  and  lie  succeeded  by  injections  into  the  spinal  canal  of 
a  goat  in  demonstrating  its  alnlity  to  cause  a  purulent  meningitis. 

Since  then  the  Weichselbaum-Jager-Heubner  meningococcus  has 
been  the  8ubj<'<  t  of  ntimerniis  special  investigatinns,  partly  concerning 
its  clinical,  partly  it«  bacleriologic  aspect,  which  we  hnw  no  occasion 
to  follow  here.  It  should  only  be  noted  that  exact  study  shows  certain 
differences  between  the  diplococcus  described  by  Weichselbauni  and 
the  diplococcus  which  Heubner  isolated  and  employed  in  hk  experiment 
on  the  goat.  The  chief  of  these  is  that  the  coccus  of  W^hselbaum  is 
said  nlwnys  t(»  he  dccolorizid  by,  whilr  Houbner's  corcu?  retains,  the 
Gram  stain.  Recently,  however,  iieubner  denjonstialtd  that  the 
meningococci  obtained  from  the  same  patient  may  behave  differently 
toward  the  Gram  stain  at  different  stages  of  the  disease,  and  that  all 
other  differences  relating  to  the  manner  and  luxuriance  of  growth,  etc., 
which  Albrecht  and  (Ihon  liavr  cinpliasized,  are  inconstant  or  unimpor- 
tant. In  oiiposltion  to  the  etiort  to  divide  the  meningococcus  into  two 
distinct  types,  viz.:  Weichselbauni 's  and  Jager-Heubner'a  the  view 
of  Bordone-Uffredutsi,  untU  recently  supported  also  by  ConceUii  Sor- 
^nte  and  others,  may  be  briefly  referred  to,  according  to  which  the 
meningococcus  only  represents  one  variety  out  of  the  group  of  the 
pncumorocei. 

We  believe  we  should  omit  a  complete  description  of  the  cultivation 
and  identification  of  the  meningococcus,  as  tliis  would  be  too  long. 
Whoever  wishes  to  study  this  matter  will  moreover  be  unable  to  omit 
studying  the  works  mentioned  and  the  original  literature  cited  in  them. 
,*still  it  should  be  empha.size<l  th;il  tho  cocci  are  often  liiniti d  in  number 
and  inmt  hv  farcfully  sought  in  tnicrnsrnpica!  prrpiirations.  Nnr  is 
the  cultural  proof  always  easy,  as  these  cocci  do  not  grow  at  all  on  the 
common  culture  media,  or  at  first  they  grow  slowly  and  very  delicately, 
transparent,  and  only  gradually  in  progressive  cultures  show  thick 
viscid  colonies.  In  order  to  avoid  the  treacherous  sources  of  error,  it 
is  rulvisnhle  to  follow  the  prnrofluro  nf  TTpiilmor,  With  a  sterilized  piprttc 
al)oiit  ().;{  c.c.  of  thp  aspirated  fluid  i.s  added  to  the  water  of  conden.-^a- 
tion  in  an  agar  tube;  after  the  tube  has  stood  in  the  incubator  12  to 
24  hours,  the  fluid  is  distributed  over  the  surface  of  the  agar  by  turning 
the  tube.  Then  in  24-48  hours  a  rich  growth  occurs.  From  this  first 
culture  the  propagation  may  then  be  carried  on  through  many  genera- 
tions by  .simple  inm-ulation. 

The  meningococcus  iutracellularis  in  many  cases  does  not  exist  in 
pure  culture,  but  mixed  with  other  pyogenic  cocci  and  bacteria,  most 
frequently  with  Frftnkel's  pneumococeus.  Besides  this,  pyogenic 
sta|ihylococci  and  .streptococci,  sometime.^  influenza  bacilli  have  also 
been  found.   Occasionally  it  occurs  also  in.  tuberculous  meningitis  as 
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a  secondary  infection,  in  which  case  It  seema  not  to  influence  the  course 

of  the  diHoaso. 

It  is  always  to  be  observed  (which  we  desire  briefly  to  remark),  that 
there  are  varioiu  nucrodiganisma  (as,  e.g.,  the  micrococcus  catarrhalis, 
Pfeiffer),  which  microscopically  appear  identical  with  the  meningococcus 
and  resemUe  it  so  closely  in  cultures,  that  only  the  most  accurate  in- 
vestigation prevents  errors. 

In  cases  of  uicnin^itis  the  nieningococcuf^  lias  been  found  sonK  litncH 
alone,  sometimes  with  virulent  pyogenic  bacteria,  more  or  less  uumerous- 
ously  present  in  most  of  the  complications  and  also  in  the  blood.  In 
thb  connection  the  fact  that  it  is  frequently  and  richly  present  in  the 
nasal  secretion  is  most  important,  because  its  dissemination  in  the 
vicinity  of  the  patient  can  only  be  from  this  sourco.  Concerning  its 
term  of  life  and  vital  requirements  outside  of  the  human  body  the  reports 
are  so  contradictory  that  no  final  decision  can  yet  be  pronounced. 

Pwnt  0/  Entry. — The  paths  by  which  the  meningococcus  intra^ 
cellularis  enters  the  body  are  as  yet  not  positively  known.  Based  on 
the  results  nf  Weifjert  and  StriiinpiH,  who  in  their  autopsies  on  cases 
of  meningitis,  had  found  pus  in  tlie  pharynx  and  the  ndjoiiiini;  cavities, 
the  ethmoid  plate  was  long  considered  the  portal,  an<l  indeed  the  more 
certainly,  since  it  has  been  established  by  sufficiently  numerotn  oxamina^ 
tions,  that  the  meningococcus  dwells  on  the  nasal  mucous  membrane  of 
sound  persons  and  persons  continuing  to  be  sound  who  were  in  the 
vicinity  of  the  patient.  Ilowevcr  this  mode  of  inferfinn  is  no  more 
proven  than  the  mode  just  assumed  by  MastenhofTer — ^the  third  tonsil: 
moreover  we  know  that  such  pyogenic  processes  may  occur  in  all  possible 
severe  infectious  diseases. 

Many  circumstances  indicate  an  ho'matogenous  infection  of  the 
meninges;  however  the  source  of  the  blood  infection  itself  is  still  obscure. 

The  contagiousness  of  the  disease  is.  as  all  experieneos  have  shown, 
small  in  ho.spitai.s;  but  by  no  means  to  be  underestimated,  in  unsanitary 
surroundings. 

In  barracks,  prisons  and  in  the  dwellings  of  the  poor,  whore  cleanli- 

•  ne.ss  is  often  wanting,  sometimes  numerous  contact  infections  occur. 
On  the  other  hand  if  lias  l)iM>n  demonstrated  by  Peterson,  that  the 
inf(<ctious  matter  may  also  persist  in  infected  sick  rooms  and  thus  cause 
the  disease. 

At  any  rate  the  fact  that,  even  under  the  most  favorable  condi- 
tions, only  relatively  limited  epidemics  occur  forces  us  to  the  conclusion 

that  a  few  {)eopIe  only  are  su.«ceptible  to  the  disease.  Why  this  is  so 
is  not  known;  often  it  is  by  no  means  the  weakly  children  that  are 
attacked.  We  can  only  point  out  a  few  pre<lis|)osin>i  causes,  which 
temporarily  increase  the  susceptibility  of  the  individual.  Continuous 
severe  exposure  to  cold  is  occasionally  mentioned;  but  it  is  more  certun 
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lhat  even  liglit  cranial  traumas  (diving  into  wattr,  Lcydon:  Htickm- 
iiiurkskrankheitcn,  Berlin,  1874,  Vol.  I),  general  eoncussions,  sunstroke, 
physical  and  mental  strain  due  to  military  marches,  examinations,  rtc, 
are  strlkin^y  frequent  in  the  history  of  the  case. 

Concerning  the  epidemiology  of  the  meningococcus  little  can  be 
reporictl,  since  th<'  <:(  rMi  has  been  recognized  too  recently  and  it  is  justly 
<|in  sti(»ned  whether  all  epidrniics  dcsrrihrd  as  ( rri  l)ru>|>inai  meningitis 
an*  attributable  to  it.  Begiuning  with  the  periotl  18U0-1870,  greater 
or  lesser  epidemics  of  cerebrospinal  meningitis  have  occurred  periocU- 
eally  in  various  parts  of  Europe  and  North  America,  especially  during 
the  winter  and  spring.  If  these  are  distributed,  as  usually  they  were  in 
rec(  lit  years,  ver)'  sfiarsrly  and  in  various-  distrirt?  of  a  metropolis,  they 
of  course  appeared  to  individual  observers  to  be  sporadic  ca.ses,  and  not 
actually  to  be  connected  with  an  epidemic. 

Children  are  most  frequently  attacked,  and  especially  during  the 
first  year  of  life.  The  great  mortality  ainun;:  tlie  poorest  classes  has 
beon  rrpr-atfilly  emphasized.  It  is  not  probable  tliat  poverty  and  unsan- 
itary surroundings  reduce  the  vita!  resistance,  but  certainly  thi  condi- 
tions for  dis.semination  are  more  favorable.  Perhaps  the  geruLs  are 
carried  by  domestic  animals;  in  which  purulent  cerebrospinal  meningitis 
has  been  demonstrated  repeatedly,  and  also  by  vermin. 

Pathology.— The  pathologic  changes  cau.'^ed  by  the  meningococcus 
were  first  systematirally  sttidicd  by  Klebs  and  latcrso  thoroughly  investi- 
gated by  Striimpell,  .\lbrechl  atul  Ghon  and  others,  that  the  subsetjucnt 
investigations  have  made  no  important  alterations  or  additions. 

More  frequently  than  in  other  forms  of  menin^tis,  an  unequal 
distribution  of  the  purulent  exudate  in  the  form  of  flakes  and  bands  is 
found  at  various  parts  of  the  cerebral  cortex, — especially  over  tlir  parietal 
and  occipital  lobes  onrl  the  ron  hi  Hum.  The  pin  mater  lying  between 
the  purulent  area^i  is  always  slightly  (edematous,  and  this  u^dumatous 
fluid  eontaiiu  meningocoein.  If  the  pyogenic  process  involves  the  whole 
surface  of  the  brun  or,  as  not  infrequently  occurs,  if  it  is  markedly  devel- 
oped only  at  the  ba,«!e,  the  disease  does  not  in  any  way  differ  macroscopl- 
cally  fro[ii  tnetiingiti'  of  otln  r  etiology. 

The  intensity  of  the  pyogenic  prorcss  varies  greatly  if  thr  cases  rtm 
very  rapid  courses,  .\fter  scarcely  one  day's  sickness  the  purulent  pro- 
cess may  already  be  very  decided,  so  that  the  entire  surface  of  the  brain 
is  covered  by  a  creamy,  greenish  ydlow  pus;  but,  on  the  other  hand, 
the  purulent  process  may  be  exceeded  by  the  saturntion  and  hyperemia 
of  the  meninges,  whii  li  n<  v,p  hfxvf  notcil  occurs  not  i nfrei pjently  al.so  in 
other  fulndnating  forms  of  nieningitis.  Thus  Sorensen  reports  a  case, 
which  terminated  fatally  on  the  fourth  day  of  the  attack,  in  which 
the  autopsy  showed  only  hypertemia  of  the  meninges,  especially  of 
the  spinal  dura.   After  a  longer  period  of  sickness,  the  exudate  which 
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tt  first  was  viscid,  becomes  stickier,  firmer  and  may  indeed  have  a 
consintence  wliich  calb  to  mind  a  thick  slimy  secretion.  The  Baky  or 
banclliko  distribution  then  appears  very  striking. 

In  the  further  course,  if  after  weeks  or  months  duration  of  the 
gradually  recovering  local  <li.sea.se,  death  occurs  on  account  of  cnmpliea- 
tions  or  marasmus,  one  finds  in  the  nioshos  of  \  hv  pia  only  trifiiti^^  remains 
of  the  »iiinr|)hous  exudate  whicii  has  a<iaiii  Ixtoihc  softer  and  more  liiiuid. 

The  traces  of  the  former  pyogenic  process  may  l>c  recognized  in 
local  opacities  and  thickemng».  But  it  is  probable  that  gradually  even 
these  changes  entirely  disappear:  at  any  rate  we  saw  a  case  in  the  Breslau 
Children's  Hospital  in  which,  death  having  occurred  from  intercurrent 
•lisease  months  after  recovery  from  a  protracted  meningococcus  menin- 
gitis, the  autopsy  showed  only  an  opaque  area  the  sise  of  a  half  dollar 
remaining  on  one  parietal  loin  . 

If  after  the  (lepartun-  of  the  acute  inflammatory  pro(  (  ss  there 
remains  pronounced  and  cxtrnsive  thickening  of  the  meninges,  then 
gradual  contractions  of  this  scar  tissue  and  oUiteralion  of  the  important 
communications  of  the  cerebrospinal  canal  are  said  to  occur.  Especially 
closure  of  the  foramen  of  Magendi  originating  thus,  is  often  described  as 
the  cause  which  leads  to  chronic  hydrocephalus  months  after  recovery 
from  meningitis. 

The  changes  in  the  spinal  iDcm'nfjes  are  entirely  analogous  to  the 
cerebral  changes.  Tn  froj^h  casc-s  thick  accumulations  of  pus,  ('specially 
on  t  he  post<'rior  surface  of  the  lumbar  cord  rarely  fail.  Also  in  p  rotracted 
cartes  we  find  these  in  the  form  of  flakes  and  bands  at  all  posMlae  parts 
of  the  spinal  meninges.  The  participation  of  the  spinal  uieninges  in 
the  pathologic  and  clinical  pictures  of  meningococcus  meningitis,  regular 
and  considerable  as  compared  with  other  meningeal  infections — has,  as 
already  remarked,  led  to  its  classification  as  cerebrospinal  meningitis. 

Thi  r  liorioid  plexus  and  the  ventricular  ependyma  regularly  partici- 
pate in  the  meningeal  affection.  Less  frequently  encephaHtic  foci  of 
h.Tmnrrhajric'purulent  nature  are  found.  They  may  be  situate<l  as  well 
in  the  eorte.\  as  in  the  medullary  sub>tance  and  through  advanced  dis- 
integration cause  multiple  abscesses  of  the  brain  (Striimpell). 

Characteristic  changes  of  the  internal  organs  do  not  occur  or  are 
catised  by  the  extreme  emaciation  due  to  the  protracted  course. 

On  the  other  hand  complications  due  to  metastatic  pyogenic  processes 
occur  not  so  infrequently.  Of  these  articular  and  periarticular,  some- 
times also  intermuscular  purulent  processes,  purulent  pleuritis,  endo- 
and  pericarditis,  rarely  dysentery-like  enteritis,  and  nephritis  may  be 
mpntionr>(l.  Of  greater  clinical  importance  than  these,  which  often 
e«  irii|,li<iely  recover,  are  the  disease  of  the  eyf>  and  of  the  laby  rinth, 
(%vhich  we  shall  later  di.seuss  more  fully)  since  they  heal — if  ever — only 
with  severe  permanent  defects. 
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Symptoms. — The  clinical  picturr,  the  individual  <  liaractcristic-  of 
whirh  iu?;tify  the  classification  of  nu-ningocorrns  mt*ningiti.s  a*»  an  inde- 
pendent (iisease,  requires  an  accurate  description.  Hcubuer  has  so 
skilfuOy  treated  the  pdnfe  in  differential  diagnosis  that  we  shall  do 
well  to  repeat  hie  words.  Speaking  of  the  sporadic  cases,  he  says: 
''Their  connection  with  the  epidemic  form  is  clinically  characterised 
by  the  marked  prominence  of  the  motor  and  pencory  symptoms  of 
irritation;  i:)y  the  rigidity  of  the  nock,  spinal  coluinii,  nnisclcs,  thr  violence 
of  headache  and  of  dorsal  pain,  the  frequent  recurrence  of  ennuis,  by 
the  striking  inferiority  of  the  psychic  disturbances,  the  clear  intellect 
preserved  throughout  the  greater  part  of  the  sickness,  which  renders 
the  numerous  painful  experiences  particularly  tormenting  and  thereby 
creates  extreme  moodint  s';,  liy  incessant  variations  in  its  course,  gciicr.nl 
improvement  lasting  hours  or  days,  which  is  always  afisociated  with 
striking  change  of  temperament  and  is  always  dissipated  by  a  fresh 
relapse,  by  the  indefinite  course,  protracted  for  weeks  or  months,  which 
however  may  still  terminate  in  complete  recovery,  by  the  decidedly 
hiuher  percentage  of  recoveries  than  appears  in  all  other  forms  of  men- 
ingitis." 

Any  one  who  has  frequently  had  the  opportunity  of  observing 
these  usually  sharply  defined  characteristics  of  epidemic  meningitis,  will 
hardly  comprehend  how  these  eases  can  be  so  indiscriminately  clsssed 
with  other  forms  of  meoioi^tis;  the  differentiation  from  some  form.s  of 
tuberculous  nKMiinjriti-  mi<rht  perchance  offer  the  greatest  difficulty: 
but  with  purulent  meningitis  of  other  etiology  only  the  fulminating 
epidemic  cases  can  be  confused. 

As  we  have  above  described  the  clinical  pictures  of  purulent  and 
tuberculous  meningitis  and  having  here  presented  the  characteristic 
features  of  typical  cases  of  meningococcus  meningitis  in  the  quotation 
from  lleubner.  there  renuiins  the  comj>letin£r  of  the  symptomatology  at 
least  in  some  respects,  and  the  description  of  atypical  courses. 

We  are  indebted  to  Sdrcnsen's  researches  for  important  conclunons: 

The  disease  most  frequently  begins  tuddtiUy,  indeed  turbulently, 
with  fever,  sometimes  with  a  chill,  vomiting  and  pains  especially  in  the 
head,  less  fn  qin  tills  in  llir  liinli*.  Soon  cloudiness  of  the  intellect 
appears;  tiie  patient  may  be  confused  or  delirioij«  or  stiiiM  fli d:  nt  timrs 
also  isolated  twitchings  in  certain  muscle  area;*,  or  gentral  eunvul- 
Mons  occur. 

Although  this  turbulent  onset  is  the  rule,  there  occur  cases  with  a 
more  gradual  or  intermittent  beginning,  without  having  on  this  account 

a  better  prognosis. 

To  facilitate  a  better  understanding  of  the  complicated  course  of  thn 
disease— characterized  also  by  sudden  changes  of  symptoms — Soreosen 
analyses  it  Into  what  he  calls  Its  elementary  parts,  which  "In  their  aim- 
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plest  form  con^ift  of  fovcr  and  cvidpnces  of  pain,  to  which  pyniptoms 
very  frequently  vomiting  and  somnolence,  at  times  symptoms  of  decidedly 
depressing  dwracter  are  added."  If  these  individual  elements,  which 
can  vithout  distorting  the  facts,  be  i^eaned  from  the  history  of  the 
case,  are  separated  by  greater  intervals  more  or  less  free  ii  mi  r  ver 
and  jiain,  then  there  exists  a  ]»!ninly  rrmittrnt  rharacter  as  well  of  fever 
as  of  the  otlior  symptoms.  If  on  the  contrary  the  elements  dircctily 
succeed  eaeli  other,  then  a  more  rontinuous  course  results. 

Of  course,  besides  these  two  types  all  imaginahle  variations  occur 
in  a  disease  so  prone  to  changes  and  this  also  is  exemplified  by  Sorensen. 

In  making  a  d(  <  ision  at  the  bccWde  it  is  important  to  know  that, 
especially  dnrinp;  the  stage  of  invasion,  the  fever  may  not  progress  pari 
passu  with  the  severity  of  the  lueaiugeal  fiymplouis;  but  that  with  a 
rise  of  fever  a  diminution  of  the  disturbances,  previously  very  torment- 
ing, may  occur. 

It  must  be  regarded  as  a  very  unfavorable  prognostic  sign  if  neither 
exacerbations  nor  remissions  of  the  ft  vrr  induce  noticeable  changes  in 
the  general  condition,  and  especially  if  the  symptoms  of  exhaustion  are 
not  sometimes  dissipated,  at  least  during  short  periods  of  increased 
irritation. 

Moreover  in  subacute  fatal  cases,  the  temperature  before  death 
may  be  normal  or  subnormal;  usually,  however,  it  exhibits  in  the  last 
days  a  gradual  rise  persisting  till  death,  surh  ns  wo  observe  usually  in 
purulent  and  not  infre'inently  also  in  tuberculous  meningitis. 

The  pulse,  unlike  that  in  tuberculous  meningitis,  is  usually  very 
rapid  from  the  start,  only  retarded  occasionally  in  intervals  of  apjrrexla. 

Taking  into  consideration  the  differential  points  previously  de- 
scribed, together  with  Ileubner's  description,  the  clinical  picture  contains 
to  a  greater  or  less  degree  rdl  tlie  typical  pyni{)tom?  of  nic'iiiTijritif:.  Gen- 
eral epileptiform  convulsions  may,  especially  in  young  children,  accom- 
pany the  rise  in  temperature  in  the  beginning  of  the  disease;  in  its 
further  course  are  observed  clonic  spasms  involving  a  limb  or  one  side 
of  the  ])ody;  and  which  are  sometimes  succeeded  by  paralysis  of  the  part 
affeeted.  Par.'ipli'sir  paralyses  without  antecedent  convulsions  are  no 
doubt  usually  of  spinal  origin  < Striiinjiell).  Clonic  twitehin«:«  in  the 
region  of  the  facial,  of  the  external  ocular  muscles  (nystagmusj  mid  of 
the  hypoglossus  occur  not  infrequently.  In  all  of  this  there  is  no  typical 
difference  from  the  other  meningitides. 

The  hypertony  of  the  entire  mu.si  ulature  a])f>ear8  especially  as 
extreme  cervical  rigidity  with  board-like  tension  of  the  ripper  portion 
of  the  sternocleidomastoitl  muscle,  often  as  trisnius  aini  grinding  of  the 
teeth.    Correspondingly  increased  reflexes  are  rarely  absent. 

A  very  unpleasant  hyperesthesia  and  hyperalgesia  occurs  quite  as 
constantly. 
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Every  suddia  glaring  liglit,  every  loud  aoisc,  every  forcible  touch 
of  the  skin,  every  passive  motion  and  ehange  of  poi^tion,  usually  evokes 
distinct  signs  of  pain.    During  the  attacks  the  face  (notalily  the  cheeks 

and  conjunctiva')  is  congested  and  the  vasomotor  excitability  of  the 
skin  is  increased  (derniatography*.  Katinp  is  occasionally  inhibited 
by  the  excessive  retraction  of  the  heati,  and  restricted  to  fluids  and 
semi-soUds,  often  however  at  least  during  the  respites  astonishingly  in- 
creased. Emcsia  u  frequent.  When  constipation  exists  it  is  no  doutit 
partially  the  result  of  insufficient  eating,  partially  of  a  contracted  eon- 
<Iition  of  the  intestinal  musculature,  wliich  is  deducible  from  the  presence 
of  the  boat-shaped  abdomen. 

The  urine  is,  notwithstanding  the  high  fever,  usually  light  colored 
and  abundant;  small  quantities  of  albumin  and  occasionally  also  of 
sugar  have  no  diagnostic  or  therapeutic  significance. 

Very  frecpiently  there  appears,  l>etween  the  tMrd  and  sixth  day  of 
the  disease,  h«  rprs  luMalis  or  !>M«aHs:  as  yet  m«*ninfrococci  have  iiev<*r 
been  found  in  tlif  vc.sitU>.  if  the  physician  first  sees  the  patient  during 
an  interval  when  the  symptoms  of  irritation  are  not  apparent,  this 
herpes  may  assist  in  the  diagnosis. 

The  observations  of  Giippert  illustrate  in  an  interesting  manner 
the  great  diagnostic  difficulties  which  may  exist  if  the  course  of  a  whole 
day  at  least  is  not  reviewed,  but  if  mnrhtpinns  must  be  drawn  from  a 
single  observation.  He  found  that  only  twenty  of  his  forty-four  cases 
showed  cervical  rigidity  at  isolated  examinations,  and  indent  that  only 
eight  of  twenty-three  children  less  than  a  year  old  showed  this  which  is 
counted  the  most  constant  symptom.  On  the  other  hand,  besides  fever 
and  rnpid  pi'Isi'.  tlir-  disefi^Jc  inny  prrspnt  a  r-nmph-te  clinical  picture 
without  "  nirtiiii^ii  a!  '  apathy. vomiting,  ancrcxia,  rt(  . 

Goppert  distinguishes  three  types  among  the  ea»«'s  without  cervical 
rigidity.  In  the  fiist  type  intracranial  pressure  and  expansion  of  the 
cranium  dominate  the  clinical  picture.  The  course  resembles  abo  in 
its  malignity,  simple  purulent  meningitis.  "The  second  type  of  the 
cases  without  cervical  rigidity  coniprise.s  thnpe  in  which  tension  of  the 
fontanelles  also  fails  us.  The  children,  who  have  high  fever,  rapid 
pulse  and  hurried  respiration,  present  not  a  single  symptom  except  pain 
on  passive  motion,  e.g.,  when  they  are  propped  up,  unless  some  rigidity 
may  be  perceived:  the  ri  i-  imt  a  trace  of  cervical  rigidity.  How  easily 
this-  type  may  be  overlooked  is  obvious."  He  distin^'iiislies  as  the 
third  type  cases  with  waxy  pallor  and  high  fever:  thp«e  nmy  be  mistaken 
for  certain  septic  torms  of  purulent  cystitis  in  infancy  which  they  resem- 
ble.  Here  careful  urinalysb  is  deeistve. 

The  duration  and  course  in  meningococcus  memngitis  show  much 
grwitcr  variations  in  single  cases  than  in  any  other  form,  since  the  disea.se 
may  terminate  in  a  few  hours  or  after  many  months  (six  to  uine,£ichoret). 
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The  very  acute  cases,  which  Irrminatc  fatally  in  loss-  than  twenty- 
four  hour»,  are  iu  gcuural  rartly  recognized  anti  only  po.siiivcly  by  a 
poetmortem.  As  we  have  already  remarked,  extensive  pyogenic  pro- 
cesses must  not  be  anticipated;  capillary  and  venous  hypen&mia  of 
the  leptotneninges  and  cedema  of  the  pia  with  comparatively  few  men- 
infjncnpri  constitute  all  the  ilisiM  iiiiMr  pathology.  Thrsr  fn«cs  hav(*  b<*en 
dcnoininatcd  vii nmyitis  ccrebrosjxrmh'.^  (u  tttitisitua  or  stdrran.'i.  If  the 
disease  begins  suddenly  with  the  symptoms  of  cerebral  lueinurt hagc, 
that  is,  with  loss  of  consciousness  and  hemiplegia  or  monoplegia,  it  Is 
often  designated  meningitU  cer^oBpinalis  apopi^iformU.  This  form 
does  not  always  terminate  fatally. 

Tn  contradistinction  to  the  severe  acute  forms  mentioned  there 
are  abortive  cases,  whicli,  if  they  appear  sporadically,  are  hardly  diagnos- 
ible,  at  least  in  young  children. 

The  great  majority  of  cases  run  neither  the  turbtilent  course  depicted 
nor  the  simple  course.  If  the  disease  terminates  fatally,  this  usually 
occurs  at  the  end  of  the  first  or  during  the  .second  week,  often  much 
later,  after  njonths,  in  a  conflition  of  extrcnie  emaciation,  either  a?sori- 
ated  with  the  described  complications  or  on  account  of  general  debility. 

In  these  protracted  cases  the  disease  runs  the  intermittent  or  remit- 
tent course  to  which  we  have  already  referred.  At  the  same  time  it 
is  impossible  to  predict  with  any  degree  of  certainty  the  probable  out- 
come of  the  disease.  Death  may  unexpectedly  occur  during  a  period  of 
evident  diminution  of  the  cerebral  symptoms. 

The  reported  percentages  of  recoveries  vary  greatly  from  25-30 
per  cent.  (Florand)  to  63  per  cent.  (Netter)  and  68  per  cent.  (Kohts). 
Leyden  and  Goldseheider  report  from  20-70  per  cent. 

Whether  all  these  cases  really  were  due  to  meningococci  is  Moubtful 
and  must  be  determined  by  bacteriologic  investigation^.  We  l>elieve 
that  the  high  death  rates  indicate  any  meningitis  occurring  epidemically, 
such  as  may  be  caused  by  pneumococci,  and  must  be  separated  from 
meningococcus  meningitis. 

It  may  be  accepted  as  <  i  itaiu  that  the  prognosis  is  much  worse  in 
the  first  ami  second  years  than  later. 

Complications.  —  .Meningococcii'^  meningitis  has  more  complica- 
tions than  the  other  meningi tides.  Apparently  these  originate  metas- 
tatieally,  rarely  or  probably  never  by  direct  extension  from  the  diseased 
meninges.  These  are  diseases  of  the  eye  and  car  as  well  as  the  secondary 
development  of  chronic  hydroc<<phaluB.  Furthermore  there  occur,  as 
already  nuntioreil,  nitii  ular  and  periarticular  pvofrenic  procf*!se«,  in 
the  pleura,  eiido-  aiui  pericardium.  First,  with  nfi n  tiro  to  tin  m  dar 
complicaiions,  vvc  refer  to  Heine's  cla.ssihcatiou,  which  also  endjraccs 
the  most  important  extracts  from  Knies,  Schmidt-Rimpler  and  others 
concerning  the  numerous  injuries,  which  the  motor  and  visual  functions 
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as  well  as  the  anatomical  integrity  of  the  visual  apparalua  may  undergo. 
Let  it  be  noted  that  visual  disturbances  rarely  arc  of  cortical  origin, 
most  frequently  neuritie  basilar,  not  infrequently,  however,  due  to  an 
inflammation  of  the  interior  of  the  eye  itsdf.  This  conaiBta  in  a  metasta- 
tic iridocyclitis,  which  ofti  n  appears  on  one  side  but  may  be  double. 
Hypopion  appear?  only  with  severe  iritis,  othrrwisc  nio^t  froquently 
the  optic  lens  becomes  cloudy.  It  shows  no  pyogenic  tendency  but, 
usually  by  the  development  of  a  so-called  pseudc^lioma  or  amaurotic 
oat's  eye  leads  to  permanent  low  of  sight.  It  should  be  mentioned  that 
this  metastatic  ophthalmia  may  occur  also  in  lighter  forms,  which  appar- 
ently may  not  induce  pseudo^lioma  with  resultant  blindtuss.  It  is 
remarkable  that  these  milder  forms  are  not  infrequently  double,  while 
pseudoglioma  is  almost  invariably  single. 

This  ophthalmia  accompanies  not  only  severer  cases  of  meningitis: 
it  occurs  more  frequently  as  the  most  important  localisation  of  the  menin- 
gococcus in  Wixhi,  indeed  in  abortive  cases  whose  obscure  cerebral  symp- 
toms are  first  correctly  int(  rj)r»  tfd  ihroush  the  eye-trouhlr. 

In  this  respect  then'  exists  a  striking  antl  interesting  .nnalugy  with 
the  most  important  ear  disease  which  occurs  with  meningucoccus  men- 
ingitis, acute  otitis  intima,  or  UtbyritMiH*,  This  disease  also  occurs 
in  severe  cases  and  belongs  to  the  early  symptoms,  but  it  seems  to  pre- 
ponderate in  the  ligfiii  r  or  lightest  cases. 

As  evidence  of  \h\<  it  may  hv  mentioned  that  it  was  originally 
described  by  \  ullulini  as  an  independent  dit<eai«e  beginning  with  indis- 
tinct cerebral  symptoms  and  it  was  only  recognized  as  an  incident  of 
cerebrospinal  meningitis  much  later.  Clinically  it  is  characterised  by 
its  occurrence  on  both  sides,  by  the  presence  of  another  labyrinth 
symptom    (li:?ztne?f» — and  by  the  severity  of  the  functiotml  disorder. 

With  the  diJ^rase  of  the  labyrinth  there  may  be  associatcil  otitis 
media,  as  in  any  meningitis  or  in  any  severe  general  disease,  but 
even  then  the  complete  irreparable  deafness  after  the  disturbances 
of  equilibrium  have  ceased,  indicates  that  not  the  middle  ear  alone 
has  suffered. 

The  third  of  the  enni plications  of  meningococcus  menin^riti?  men- 
lioiied  above,  chrotuc  hydrocephalm,  naturally  cannot  be  an  early 
symptom,  since  its  development  requires  weeks  at  least.  Either  the 
inflammatory  process  persists  in  a  weak  form  for  months  or  years 
(Ziemssen),  or  mechanical  factors,  which  it  has  caused  i  obliteration  of 
important  pa.'jsages),  or  both  factors  toircther  kn  )i  the  intrncraninl 
pressure  constantly  alinve  normal  an<l  1(  ad  tn  ( ontinually  increasing 
ventricular  dilatation  with  il.s  well  known  clinical  results.  Arrest  and 
relative  recovery  gradually  appear  in  many  cases,  but  not  infrequently 
hydrocephalus  is  the  cause  of  "late  death"  after  apparently  complete 
recovery. 
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Diagnosis. — The  diagnosis  of  mrriin^ococeus  meningitis,  wliii-h, 
in  many  cases  may  be  so  easy  and  safe,  can  only  be  made  by  lumbar 
puncture  in  iitypicfkl  cases.  Inereased  presBure  of  the  fluid  is  not  invaria- 
bly present,  but  we  always  ot^ii  a  punctate,  turbid  and  purulent  or 
containing  gross  pus  floccules,  In  which  we  almost  invariably  find  poly- 
nurlcar  leucocytes  and  meninj^oeoeci.  It  ha?  alrea<iy  been  mentioned 
that  these  latter  may  be  scarce,  to  sm  h  a  degree  that  a  culture  is  indis- 
pensable for  their  positive  identification.  Hygienic  institutes  and 
bacterioloi^cal  bureaus  founded  for  the  investigation  of  epidemics  devote 
themselves  to  this  necessity  of  medical  practice. 

Tn  excrptionnl  case?:  even  the  lumbar  jnincturc  may  be  indecisive, 
piirticularly  under  two  conditions.  Either  the  pus  in  the  spinal  canal 
may  be  so  thickened  that  it  cannot  di&charge  through  the  cannula,  in 
wluch  case  it  can  be  diluted  by  injecting  a  small  quantity  of  sterile  salt 
solution;  or  the  purulent  process  is  limited  to  the  cerebral  meninges 
and  by  adhering  to  the  occipital  foramen  is  prevented  from  flowing  Into 
the  spinal  canal.  Then  in  spite  of  the  incrca.sed  intracranial  pressure 
a  small  quantity  of  more  or  lesii  clear  liquid  is  obtained,  in  which  however 
nit  iiingococci  can  usually  be  found  in  cultures. 

Treatment. ^The  treatment  of  meningococcus  meningitis  is  still 
chiefly  symptomatic.  The  hyperiesthesia  of  the  patients  requires 
a  quiet,  comfortable  position  and  the  greatest  possible  avoidance 
of  all  painful  manipulations.  For  stnall  children,  on  acrount  of  the 
exces.sive  tendc^rness  of  the  spinal  column,  a  plaster  of  paris  bed  or  a 
i^imilar  firm  bandage  has  occasionally  been  employed  with  success. 
During  the  paroxysms  of  pain  morphine  in  ample  doses  may  be  given 
without  hesitation,  if  chlord,  trional,  phenacetin,  antipyrin,  etc., 
have  failed. 

Concerning  the  application  of  cold  to  the  hi  ml.  luc  k  and  along  the 
spinal  column  it  appears  proper  to  proceed  accurding  to  the  sensation 
of  the  patient;  t.e.,  to  reltnqmsh  this  treatment  if  it  affords  no  relief  or 
b  unpleasant  to  the  patient.  Also  local  blood  letting  has  been  both 
condemned  and  lauded. 

That  a  disease  leading  to  such  .«ov<Te  omariation.  through  flifficult 
nutrition  (opisiljotutios).  vomiting,  persisinni  fi-vcr  and  probably  specific 
trophic  disturbances,  demands  the  most  careful  nourishment  and  nursing 
requires  no  further  discussion;  but  it  should  be  remembered  that  fluid 
nourishment,  which  is  most  necessary,  should  imt  eon.si.st  exclusively 
of  milk,  but  sli-mM  conform  to  the  general  principles  of  nutrition. 

Two  other  theraprutu'  nu  asures  should  be  especially  considered: 
first,  batlis;  second,  lumbar  [mncture. 

On  account  of  the  excessive  sensitiveness  of  the  patient,  cooling 
baik»  cannot  as  a  rule  be  employed,  and  careful  packs  or  similar  procedure 
must  be  substituted  for  them.   On  the  other  hand  warm,  or  rather  hot 
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baths,  since  their  rcf  oiuinemlalion  by  Aufrocht,  have  established  their 
right  to  a  place  iu  the  treatment  of  cerebrospinal  meningitis.  They 
should  be  given  at  4(P  C.  (104**  F.)  and  continued  ten  minutes  or  long 
after  this.  The  skin  should  be  flushed  and  should  undergo  a  long  sweat 
In  an  immediately  succeeding  pack. 

Thrir  mo  le  <>f  action  has  not  yrt  bron  satisfactorily  explained  and 
their  reckless  employment  for  all  patients  is  not  justified.  At  least  the 
first  of  such  baths  in  every  case  should  be  given  under  the  physician's 
observation  of  the  pulse,  respiration,  etc.  The  same  precaution  is 
certainly  requisite  in  the  similarly  dangi  ious  pilocarpine  treatment. 

Liiinhnr  pftnrtitrr,  to  the  ilia^nostic  vahn'  i)f  which  we  hnvv  already 
referred,  has  been  fr«»quently  rmployed  and  rrromiaended  for  diagnostic 
purposes.  It  is  conceivable  and  experience  couHrius  the  fact  that 
aspiration  of  an  amount  of  fluid  sufficiently  large  to  secure  normal 
pressure,  may  temporarily  alleviate  headache  and  other  symptoms 
related  to  increased  intracranial  pressure.  It  b  probable  also  that 
thereby  the  intracranial  circulation  may  be  made  more  nearly  normal 
and  more  favorable  for  resorbtion  of  the  exudate.  Neverthelcsj*  it 
remains  questionable  whether  this  effect  is  not  of  much  too  transitory  a 
nature  to  produce  a  tangible  improvement,  even  if  the  puncture  Is 
repeated  frequently,  i.e.,  at  intervals  of  one  or  a  few  days.  Clinical 
observation  and  statistics  do  not  prove  conclusivtly  the  permanent 
curative  cfTprt  of  this  treatment  or  even  the  possibility  of  preventinp  a 
secondary  hydrocephalus.  On  the  other  hand  the  operation  may  be 
regarded  as  so  safe  that  it  should  always  be  employed  as  a  palliative. 

The  unsatisfactory  curative  effects  of  simple  lumbar  puncture 
have  led  to  supplementing  it  by  irrigating  the  spinal  canal  with  .sterile 
norniril  salt  solution  or  the  injection  of  ;intis(>t)1  ies.  Both  procedures  have 
their  advocates.  Thus  recently  Franca,  after  aspirating  25-30  c.c. 
of  cerebrospinal  fluid,  injected  3-9  c.c.  of  a  1  per  cent,  lysol  solution 
into  the  spinal  canal  and  repeated  this  treatment  sometimes  daily. 
The  good  results,  which  he  reports,  have  not  been  confirmed  by 
other  observers. 

Likewise  diseourajrin?  results  have  as  yet  been  obtained  by  incising 
the  dura  after  lumbar  puncture — as  Quincke  aireaily  did— and  by  more 
radical  operations,  eg,  trephining  the  skull  or  incising  the  membrana 
obturatoria  posterior.  These  methods  were  tried  exclusively  in  older 
patients. 

Finally  it  should  be  briefly  note<l  that  the  internal  ijh dieal  treatment 
of  cerebrospinal  menit»<riti«,  which  has  recently  been  enriched  by  Rube- 
manu  introducing  sodium  iodide,  has  as  yet  accomplished  no  results 
above  criticism. 

Following  the  trend  of  the  times  a  number  of  modem  authors  base 
their  hopes  of  a  cure  upon  a  future  serum  therapy. 
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SEROUS  MENINGITIS 
The  term  serous  meningitis  is  primarily  anatomical  and  as  such  is 
smbiguous.  As  already  mentioned  in  the  introduction,  tuberculous 
meningitis  is  a  definite  type  of  the  serous  form,  which  for  practical  rea- 
sons v>o  have  (li.scussed  separately.  Furthermore  a  second  type  has 
been  pointed  out  which  is  caused  by  fulminating  infections  with  pyogenic 
<r  rnts',  if  death  from  toxemia  occurs  before  the  purulent  process  has  had 
time  to  develop. 

Another  type  is  characterized  by  a  more  or  less  acutely  beginning 
exudation  of  the  meninges,  perhaps  of  the  cpcndyma,  which  is  excited 
by  any  Icind  of  inflammatory  irritation,  concerning  the  nature  of  which 
we  shall  speak  later  on,  and  which  permanently  or  at  least  for  a  consider^ 
able  period  betrays  no  tendency  to  become  purulent.  In  such  cases 
the  serous  exudate  is  usually  not  copious  and  only  distinguishable  from 
the  normal  cerebrospinal  fluid  and  fluid  altered  by  .'stasis  by  microscopic 
ch*^inica!  ppcnliarities.  As  also  the  histolnj^ical  chanj^os  of  the  meninges, 
of  the  ('pciidyiiia  ami  j)aits  <if  the  brain  lying  beneath  them  arc  not 
decidedly  marked  and  are  difficult  to  interpret,  it  is  easily  understood 
that  for  a  long  time  there  existed  misconception  of  the  relations  between 
the  trifling  post-mortem  disclosures  and  the  oftentimes  severe  meningeal 
symptom-complex;  and  this  gave  rise  to  the  designation" pseudomemn- 
gitis"  or  meningismus." 

Dupr6,  who  coined  the  word  "  meningismus**  defines  it  as  follows: 
"the  complex  of  symptoms  caused  by  the  lesions  of  the  meningocortical 
zones  and  independent  of  any  perceptible  anatomic  chanpi  ."  Thus  he 
really  discards  all  int  ningcal  and  cortico-cnccph&litic  sources,  however, 
as  was  later  recognized,  unju.stly. 

Some  of  the  contlitions  which  Dupr6  and  many  of  his  successors 
describe  as  meningismus,  are  without  doubt  cas^  of  serous  meningitis 
while  others  are  conditions  which  are  probably  caused  by  autointoxica- 
tions or  vasomotor  disturbances  and  which  we  are  accustomed  to  count 
among  functional  disturbances  so  long  as  we  do  not  understand  the  fine 
cellular  pathology  which  causes  them.  The  view,  that  the  term  menin- 
gismus embraces  hrtorotrcncons  diseases  and  is  convenient  rather  than 
>;rient!fir,  very  soon  curbed  tin-  great  cntlutsiasm  which  the  word  origi- 
nally arou.sefl,  and  to-day  not  only  German  but  also  nearly  all  the  French 
authors  advise  its  abandonment.* 

Returning  from  this  digression,  to  serous  memngitis,  it  is  possible 
when  we  have  to  deal  with  a  case  of  meningitis  to  determine  its  nature 
primarily  by  employing  lumbar  puncture.  The  cerebrospinal  fluid  is 
seldom  under  increa.sed  pressure.  The  aspirated  fluid  h  clear:  but  the 
fact  that  it  contains  cellular  elements,  fibrin,  and  that  its  albumin  is 

*  The  wonl  pseudouMaingitis  any  b»  wivaiiMiiMnHly  rtNrvwl  for  iiimingiWil  ivnptoiii.«iDpl«(OT  of 
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increas(Hi  is  evidence  that  meningitis  is  present,  iiiiii  cnahlrf!  u.';  at  once 
to  make  an  important  differential  diagnosis  from  tiie  functional  db- 
orders  due  to  intoxications  or  osmotic  disturbances. 

The  rising  intracranial  pressure,  which  in  the  beginning  is  often 
absent,  may  be  recognized — by  the  abnormally  increased  tension  of 
thf  foiituncllt's  only  in  infanry — as  is  the  rase  in  the  other  meningitides. 
In  older  children  it  can  lie  i  stalili.^hcd  only  Uy  lumbar  pnnetnrr. 

The  microscopicul  tkmoat*irution  in  the  sediment  obtained  by 
centrifugation,  of  variable  quantities  of  leucocytes,  mostly  small  mono- 
nuclear; the  formation  of  a  delicate  spiderweb-likc  fibrin  coagulum;  . 
and  the  abnormally  heavy  precipitation  of  albumin  by  Brandcnberg's 
nlbiiinin  test  establish  the  inflammatory  oriein  of  the  disease,  hut  alone 
do  not  enable  us  to  diiTerentiate  between  tuberculous  and  other  forms 
of  serous  meningitis.  This  portentous  decision  can  only  be  made  by 
reviewing  all  the  other  clinical  points  which  the  case  presents,  and  by 
bacteriologic  investigation.  Particularly  under  ihv^v  t  ir*  umstances  the 
demonstration  of  tubercle  bacilli,  tin  t(<liiiic  and  difficulties  of  which 
we  have  commented  npon,  attains  <:ri  at  signiHt  aiu  e. 

In  every  suspicious  case  the  cerebrospinal  fluid,  obtained  with 
aseptic  precautions,  should  be  studied  culturally  and  by  animal  experi- 
ments. While  a  positive  result  of  bacterial  examination  is  of  great 
value,  conversely  a  negative  result  must  be  estimated  most  carefully, 
si  nee  it  by  no  means  proves  the  absence  of  aJU  microorganisms.  Wc 
shall  return  to  this  point. 

Serous  meningitis,  no  doubt  very  rarely  occurs  aa  a  primary  disease 
in  a  previously  healthy  child;  ususlly  it  appears  as  a  complication  in 
the  course  of  various  infections.  In  infants  pneumonia  and  gastro- 
enteritis; in  older  children,  whooping-cough,  measles  and  purulent  Otitis 
media  are  most  frequfntly  the  primary  diseases. 

Pneumo-  and  strej»lucocci  and  bacterium  coli  seem  to  be  the  com- 
monest infectious  agents;  but  besides  these  typhoid  bacilli,  staphy- 
lococci, and  influensa  bacilli  have  been  found.  It  is  noteworthy  that 
only  small  numbers  of  all  these  microorganisms  are  contained  in  the 
spinal  fluid  of  >rrons  meningitis;  wliili-  in  the  imrulent  forni.s  large 
numbers  air  rasily  found.  According  to  ihe  anatomic  localization 
of  the  inflaninialory  process  it  is  possible  to  distinguish  an  acute 
external  and  internal  serous  meningitis  but  of  courae  they  may  appear 
together. 

The  macroscoi)ical  pathology  in  th(>  external  fitrm  consists  chiefly 
in  a'dema  of  the  leptomeninges  whitb  in  its  seo[K'  nmy  involve  I.oth 
base  and  convexity  or  be  confined  to  i-lau'ls  in  single  larger  or  sumllcr 
areas.  The  differentiation  from  congestion  a'dema  of  the  pia  is  only 
possible  by  microscopic  evidence  of  inflammatory  infiltration  of  the 
meninges,  particularly  of  the  lymphatics  of  the  small  vessels  of  the  pia 
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and  cortex,  ('onrcrnintr  this  nuiiu'roua  investigations  have  been  pub- 
lished during  the  hist  twenty  years. 

In  the  internal  form  we  find  dUatation  of  the  ventricles' and  flatten- 
ing of  the  oonvolutiona;  the  fluid  is  usually  clear,  with  slight  changes 
which  indicate  inflammation  of  the  chorioid  plexus  or  cpendyma. 

In  ficutf  cftMo*!  hydrnci'iihahi?'  never  attains  very  t'xten«iv(>  dcvel- 
opnu  iit:  when  this  exists  uioreover,  it  iijipliis  a  chronic,  perluips  a 
chronic  intermittent  disease,  to  the  consideration  of  which  wc  shall 
return. 

-  The  clinical  picture  of  serous  meningitis  exhibits  various  types  and 
courses  within  the  limits  of  the  meningeal  conditions. 

A  fulminating  form.  "  apoplpxia  serosa  "  of  the  older  authors,  is 
exhibited  in  infants  by  convulsions  beginning  suddenly  with  high 
fever,  sometimes  hyperpyrexia  and  coma. 

Apart  from  slight  cervical  rigidity,  which  moreover  is  not  always 
present,  and  contracted  pupils,  nothing  points  to  meningitis.  *  Death 
occurs  within  a  few  liniirs  f>r  day.  Finkclsd'in  has  [Mihlishcd  some  very 
instnutivc  observations  of  this  intricate  condition  which  were  cleared 
up  by  the  autopsy. 

At  the  same  time  he  la^  stress  upon  the  fact,  in  which  we  thoroughly 
agree  with  him,  that  in  sueh  cases  the  severe  convulsions  do  not  depend 
upon  a  particularly  virulent  infection,  but  upon  an  abnormally  violent 
reaction  of  the  affected  children,  who  invariably  have  given  evidence  of 
the  spasmophile  diathesi.s  before  this  disea.se. 

In  less  frequent,  favorable  cases  the  turbulent  onset  is  succeeded  by 
a  clinical  picture,  which  displays  pronounced  meningeal  features  and, 
as  Finkelsteiti  says,  depends  chiefly  upon  the  external  form  of  serous 
meningitis.  Much  more  frequently  this  type  does  not  begin  so  abruptly, 
but  more  gradually. 

Ventricular  serous  meningitis,  the  so-called  acute  hydrocephalus  of 
childhood,  has  been  recognized  much  longer  and  Is  better  underatood: 

"  From  the  external  form  it  is  clinically  distinguished  by  the  accent- 
nation  of  pressure  .'iymptoms.  For  practical  purposes  it  may  be  grouped 
into  t\vf>  divi.-ions,  viz.:  ca«es  with  acute  onset  and  in  which  convulsions 
l)n dominate  and  ea-seM  with  insidious  development  in  which  coma  pre- 
dominates" (Finkelstein). 

The  eonvttbions,  which  usually  occur  during  the  course  of  a  more 
or  less  severe  infectious  gastro-enterltis  attended  by  fever,  differ  from 
simple  eclamptic  convulsions  primarily  in  their  longer  duration. 

While  celaiui)tic  attacks  continue  sean  rly  lon<r(  r  than  a  few  min- 
utes, and  in  the  .statu.s  eclampticus  recur  repeatedly  at  short  intervals, 
the  convulsions  due  to  serous  meningitis  may  last  for  hours  or  days  with 
only  isolated  interruptions,  exactly  as  is  the  rule  in  other  organic  cerebral 
affections.  Clinically,  the  convulsions  resemble  those  caused  by  auto- 
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intoxication,  circulatory  or  metabolic  disturbances  of  early  childbood, 

which  Thiemich  has  described  as  terminal. 

A  further  iitipoitani  difTerciitial  point  bftwrrn  functional  con- 
vulsions of  pyn  vif  origin  and  thoi«e  duo  to  meningitis  is  the  possibility 
of  observing  at  least  to  some  extent  cervical  and  spinal  rigidity,  hyper- 
tony,  contracted  pupils,  somnolence,  etc.,  during  tbe  variable  intermis- 
sions between  and  at  the  conclusion  of  convulsions. 

In  the  insidious  variety  the  resemblance  to  tuberculous  meningitis 
may  be  so  <rrt  rit,  tliMt  only  cfirrful  rxriniinntiint  of  the  aspirated  cere- 
brospinal Huid  {)revents  errors,  which  otherwise  would  be  unavoidable. 
This  error  probably  has  often  caused  the  publication  of  cures  of  tubercu- 
lous meningitis,  when  the  cases  really  were  simple  serous  meningitis. 
The  mistake  is  more  readily  made  when  the  child  which  presents  symi>- 
tonis  of  meningiti.--.  h;is  son^e  otlur  tuhcnuhnis  affections;  although 
even  «urh  cn«c!<  not  (  xci  iitiinially  air  only  »erou8  meningitis. 

Acute  tnjlutnniatory  hydrocephalus  attain.s  especial  cliaical  significance 
in  that,  if  the  child  lives,  it  becomes  chronic  and  then  either  exhibits 
the  progressive  course  of  the  common  chronic  hydrocephalus  and  ends 
fatally,  or  becomes  stationary  after  moderate  development,  but  is  still 
ominotis  for  the  afflicted  child rm 

In  the  first  place  these  eom[)arative  recoveries  often  occur  after 
the  mental  or  motor  functions  of  the  brain  have  already  suffered  and  in 
the  second  place  the  existence  of  a  limited  chronic  hydrocephalus  is  a 
constant  danger,  a  point  of  lowen  d  icsistcnce  for  the  remainder  of  life. 
To  Quincke  In^lonps  the  credit  of  having  called  especial  attention  in  his 
studies  of  sernns  nicninjritis  to  those  cases  which  on  account  of  trauma, 
physical  or  mental  overexertion  or  excesses,  or  infectious  diseases 
before  puberty  have  acute  or  subacute  exacerbations  of  the  exudative 
process,  which  may  be  a  menace  to  life.  Infections,  which  are  the  chief 
primary  etiologic  factor,  are  no  doubt  rarely  the  cause  of  these  exacerba- 
♦  inns:  as  Qtiinoke  says  itscptie  angioneurotic  procosjses  are  more  likely 
the  cause.  Iri<iicativr  of  thi«  fact  nrr  the  rather  .slow  onset,  the  fcvrrlcss 
course,  the  alx'sence  of  lim  u  ria  in  the  aspirated  cerebrospinal  fluid,  which 
always  is  evacuated  at  high  pressure;  and,  not  least  important,  the 
result  of  lumbar  puncture  is  decidedly  more  favorable  than  is  seen  in 
other  meniii^'itides. 

Finally  of  great  thenrt  tii  al  interest  is  the  fact  now  firndy  e8tablish«*d, 
that  in  a  number  of  alTections  (gastro-enteritis,  pn«'umonia,  etc.),  bacteria 
are  demonstrable  in  the  cerebro-spinal  fluid  which  may  cause  symp- 
toms of  cerebral  irritation  of  more  or  less  pronounced  metungeal  type 
nicir1\  by  toxic  action  upon  the  cortical  pare  nchyma  without  histo- 
logic changes  of  the  meninges  or  of  tlie  superficial  supportive  structures. 
It  is  impossible  to  say  how  frequently  tiiis  occurs  or  presents  clinical 
symptoms. 
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Ail  that  h  important  cuiicerning  tlic  diagnosis  and  prognosis  of 
serous  meningitis  has  now  been  touched  upon. 

Treatment.^It8  therapy  is  more  promising  inasmuch  as  generally 
we  have  to  deal  with  a  s*  ( ondary  condition  which,  after  the  sufaeidoncc 

of  the  primary  focus  of  infection,  recovers.  Therefor*^  xhv  therapy  should 
primarily  be  directed  toward  the  basic  disease,  gastro-enti  ritis,  pneu- 
monia, etc.  Finkelstein  places  above  all  other  considerations  the 
necessity  of  careful  examination  and  treatment  of  the  ear,  by  which  he 
often  secured  surprisingly  rapid  disappearance  of  the  cen^bral  symptoms. 

Favorable  measures  in  the  form  of  cold  packs  or  hot  batlis  (highly 
recommended  in  cerebrospinal  meningitis),  and  which  perhaps  should 
be  repeated  several  times  daily,  have  good  effect. 

Inunctions  of  gray  ointment  are  recommended  especially  by  Quincke, 
because  of  his  good  experiences,  and  have  been  successftdly  employed 
by  others.  On  the  other  hand  Quincke's  recotunieiujUtion  to  cause  a 
pyof^onic  process  as  a  counterirritant  l)y  ap])lyirii^  unguentum  tartan 
stibiati  (P.G.)  to  the  scalp  has  met  with  little  favor. 

The  most  important  therapeutic  nn'asure  is  without  doubt  lumbar 
puncture,  which  by  diminishing  pressure  secures  more  favorable  con- 
ditions for  eircidation  and  absorption.  This  especially  is  the  case  in 
the  ventricular  form. 
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THB  MOST  IMPORTANT  DISEASES  OP  THE  SKIN 
(Except  Tubereuhna  Skin  AOlMtioM) 

■T 

Da.  E.  OALEWSKY,  or  Vamom 
Db.  henry  L.  K.  SHAW,  Aluvt,  N.  Y. 


Surveying  the  diseases  pertaining  to  the  periods  of  infancy  and 
early  chiMliood,  we  are  struck  by  thn  large  number  of  skin  afrortion?, 
which  far  cxcecflfj  that  of  any  other  j)eriod  of  life.  Starctly  an 
infant  or  yuuag  child  entirely  escapes  some  kind  of  skin  atTectlon, 
be  it  ever  so  slight:  one  suffers  from  intertrigo,  another  from  eciema 
and  another  from  urticarial  manifestations.  Very  few  children  remain 
absolutely  free  from  skin  troubles.  This  is  easily  explained  by  the  facts 
that  the  skin  of  thr  nt  w  lioiii  hap  a  fpeoial  tendency  for  such  disorders; 
that  a  large  number  of  interior  or  t  xtrrior  injuriev!  exert  tlu  ir  influence 
upon  the  skin  of  the  uSwborn;  that  lu-redity  and  various  diatheses 
contribute  to  the  abnormal  frequency  of  diseases  of  the  skin. 

The  skin  of  the  newborn  infant  is  soft  and  tender,  in  which  condition 
it  remains  tluring  the  first  few  years  of  life;  the  epithelium  is  dispro- 
portionately thin  and  the  epithelial  cells  are  less  coherent  than  those 
of  the  adult.  The  corneal  layer  iias  very  little  powrr  of  resistance,  and 
there  is  slight  but  regular  desquamation.  Thi>  papillary  layer  which 
is  only  slightly  developed,  has  a  very  rich  vascular  plexus  wUeh  in  the 
fir>i  perioil  of  life  is  much  more  sensitive  than  later.  The  blood  vessels 
therefore  easily  allow  j^rrum  to  rxude,  whifh  ninj'  enter  the  connective 
tissue  as  in  urticaria,  or  may  lift  the  epithelium  in  the  shape  of  small 
vesicles.  The  sweat  glands  are  less  strongly  developed  than  the  sebaceous 
glands,  resulting  in  a  veiy  strong  secreUon  of  dl  which  finds  expreMon 
in  a  great  accumulation  of  seborrhocie  masses  in  early  childhood.  A^n, 
soon  after  birth  a  change  of  the  hair  takes  place  which  has  already*  been 
prepared  durini^  the  Iaf;(  part  of  the  fatal  life;  and  all  thrsf  factors 
contribute  to  a  i)ri'iiisposit ii m  for  skin  atTections.  It  is  t  specially  the 
overaccumulation  of  oil  which  irritates  the  skin  and  i.**  responsible  for 
quite  a  series  of  dermatoses.  After  the  first  period  of  childhood  the 
skin  follows  a  regular  course  of  development  and  only  at  the  time  of 
puberty  is  the  .skin  again  disturbed.  We  know  that  at  this  period, 
when  the  genitals-  develop,  h  fmirkcd  ;:rfnvth  of  hair  takes  place  and  that 
the  epithelial  glancis  undergo  decided  development.  Consequently 
there  is  a^^ide  from  the  growth  of  hair  a  considerable  accumulation  of 
corneal  cells  in  the  follicular  infundibula,  frequent  inflammation  in  and 
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around  the  follicles  (appearance  of  comedones  and  acne  pimples)  and 
an  increased  reappearance  of  seborrhoeic  manifestations. 

In  the  second  place  the  body  of  an  infant  is  exposed  to  exterior 
and  interior  injuries.  We  know  that  both  the  excretions  and  secretions  of 
the  skin  may  have  an  irritating  effect.  There  is  an  overflow  of  saliva  or, 
the  milk  runs  down  the  nursing  baby's  face  irritating  the  skin  by  decom- 
position, the  feces  and  urine  soil  the  child  and  through  insufficient  atten- 
tion and  cleanliness  are  the  cause  of  many  a  dermatitis  so  frequent  in  the 
nursing  period.  On  the  other  hand,  excess  of  cleanliness  acts  just  as 
injuriously  upon  the  skin  as  does  its  absence  through  decomposition. 
Frequent  washings  and  rubbings  easily  deprive  the  skin  of  its  fat  pro- 
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Skin  of  th«  ocwborn  child.    Epithelium  thin,  papillary  layrr  ultshtly  devrloprd  with  rich  VMcular  plexua.  At 

ibii  place  the  •west-Rland*  are  well  developetl. 

tection  and  remove  the  sebaceous  secretions,  exposing  the  dry  and  thin 
epidermis  to  all  kinds  of  injurious  exterior  influences. 

We  know  further  how  vigorously  children  scratch  themselves  and 
that,  contrary  to  the  habits  of  adults,  give  themselves  up  to  the  irritation 
of  itching,  thereby  effecting  the  entrance  of  dirt  into  the  skin  by  the 
action  of  their  finger  nails  and  fingers.  A  long  series  of  impetiginous 
and  furunculous  diseases  of  early  childhood  are  thereby  explainable. 

We  also  know  that  toxic  substances  may  be  resorbed  from  the  intes- 
tinal canal  into  the  blood,  finding  an  entrance  into  the  skin  by  way  of 
the  circulation.  Not  infrequently  autointoxication  produces  disturbances 
of  assimilation,  forming  a  chief  cause  of  skin  affections  from  the  intestine 
(urticarial  affections,  etc.). 

In  the  third  place  microorganisms  or  their  toxins  may  enter  the 
circulation  from  the  intestine  and  thereby  cause  a  dermatosis.    In  this 
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respect  I  need  only  rcmiinl  of  the  «til!  unr*olv<Hl  quest idii  of  thr  origina- 
tion of  erythema  cxudativum  througli  bacteria  or  ih»*ir  tuxius. 

In  the  fourth  i)Iace  it  is  a  well-known  fact  that  nerve  action  may 
produce  reflexes  which  not  infrequently  produce  dermatitis.  As  to  the 
influence  of  dentition  upon  skin  afTcctions,  there  is  as  yet  no  conclusive 
proof  of  there  bring  a  nnitna!  connfctinn.  but  it  is  generally  rfinredeil 
that  the  perioil  of  dentition  renders  the  skin  more  susceptible  to 
pathological  conditions. 

Finally,  it  stands  to  reason  that  excessive  or  inferior  nmtrishment 
exerts  an  unfavorable  influence  upon  the  skin.  Badly  nounshcd, 
atrophic  or  cachectic  children  are  more  susceptible  to  skin  diseases  than 
healthy  ntn^  whn  are  powerful  enough  to  resist  them.  On  the  ntlier 
hand,  orernutrition,  especially  during  the  nursing  period,  is  responsible 
for  exe»sire  fat  cushions  in  anaemic  children,  thereby  favoring  disorders 
of  the  circulation  and  with  it  the  appearance  of  ecsema,  a  very  frequent 
complaint  and  generally  recognized  under  the  name  of  milk  ecxcma. 
Hy  (  hanging  the  conditions  of  nutrition,  the  eruption  may  be  materially 

improved  if  not  cntiri  ly  cured. 

Beside  the  physiologieul  and  injurious  conditions  of  the  skin,  heredity 
—'the  hereditary  family  taint-H^auscs  quite  a  number  of  skin  diseases, 
or  is  responable  for  a  tendency  thereto.  It  is  generally  known  that 
ichthyosis  and  other  keratoses  are  a  family  affection  and  that  xeroderma 
pigmentosum  and  epidcrTtioly.-i-:  lMiIl<-sa  ocenr  r»ti]y  in  certain  families. 
It  is  also  a  well-known  fact  tliat  there  is  a  special  tenilency  for  eczema 
in  certain  families,  in  some  of  which  every  member  responds  by  an 
ecsematoua  eruption  to  an  external  Irritation. 

There  is  a  clo«e  connection  between  hereility  an<l  diathesis  as  to 
the  influence  exercised  upon  the  skin.  Diathesis  also  is  hereditary, 
altlintijrh  its  action  on  a  chilil  is  different  frotn  that  on  the  adult.  A 
scrofulous  and  lymphatic  (e.xudative)  diathesis  especially  has  an  un- 
doubted influence  upon  the  skin.  W  hoever  has  had  an  opportunity  of 
observing  scrofulous  rhiklren  with  their  tendency  to  catarrh  of  the  eyes, 
chronic  coiysa  and  enlargenu-nt  of  the  glands,  will  know  how  frequently 
scrofulous  eczema  wiflj  i\<  <  liamctei-i.-^tic  general  features  nmirf  among 
thrill,  how  the  eezi ma  fmiuriilly  opens  the  door  to  the  tubercle  bacillus 
and  thus  to  scrofuloderma  and  invasions  of  lupus,  and  how  a  chronic 
nasal  catarrh  frequently  changes  into  lupus  of  the  mucous  membrane. 

On  the  other  hand,  a  lymphatic  <liathesis  with  its  hyperplasia  of  the 
entiiT  lyiiiplialif  apparaf  it  -  <  nlargement  of  the  sjdeen  and  lymphatic 
gUiin I-.  hy [H-rt  1  (ijihy  .  if  I  lie  ] .iihttal  ton^iK,  and  of  t  hi'  adriu)id  ti.ssue  in  the 
naso|diaryng«  al  space,  (jrepares  the  soil  tor  tjuite  a  si  i  io  n\  skin  affertions. 

The  fre(jueut  occurrence  of  rheumatic  affections  in  erythema  multi- 
forme and  nodosum  has  been  ascribed  by  the  French  (especially  Basin, 
Besnier  and  others)  to  a  connection  with  arthritic  diathesis. 
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HYGIENE  OF  THE  SKIN 

Hygiene  of  the  newborn  must  of  ooune  be  adapted  to  the  above 
conditions.  As  this  subject  has  been  considered  in  another  place,  it 
will  suflico  at  this  juncture  to  state  tho  most  important  hygienic  meas- 
uresi  for  the  first  prrior!  nf  ih*-  <'!iilil*s  life. 

It  gam  without  saying  iluit  tlw  priin-ipal  earo  of  the  .skin  consists 
in  kci-ping  it  frt'O  from  secretions  ami  excretions,  and  to  cleanse  the  skin 
from  dust,  sweat  and  fat.  This  is  tiest  accomplished  by  waging  the 
child  with  warm  or  lukewarm  water  and  mild,  nearly  neutral,  ncmirri- 
tating  soap.  Unna's  "neutral  soap"  can  be  reeoniniended  as  the  best 
rhililrcii's'  soap  in  all  cases.  Next  to  washinp:  th<'  cliihl  in  jioint  uf  im- 
portance is  the  balh.  The  average  temperature  of  the  full  bath  for  I  lie 
newborn  ^ihoukI  be  35°  C.  (95°  F.)  and  the  length  of  time  five  to  ten 
minutes  every  day  until  the  second  year;  at  the  end  of  the  third  year 
the  temperature  may  be  gradually  reduced  to  32-33°  C.  (89.3**-91.2*  F.); 
from  the  third  year  the  child  need  only  be  bathed  three  or  four  times  a 
week,  later  twicf  a  week,  d  rtain  substances  may  be  added  to  the  full 
bath,  the  mild»'.*tt  of  which  is  wheat  bran.  One-half  to  three  pounUs 
placed  in  a  linen  bag  are  boiled  for  lialf  an  hour  in  about  five  litres 
(5  quarts)  of  water,  the  decoction  being  poured  into  the  bath.  Tlus  is 
rightly  considered  as  having  the  mildest  and  most  soothing  eflfect  upon 
the  skin  of  the  newborn.  The  next  brst  hath?*  are  the  astringent  ones, 
prepared  by  the  addition  of  wild  thyme  ctr  chainoinih'.  a  handful  of  which 
is  likewise  boiled  in  five  litres  {o  tjuarts)  of  water  whicli  are  added  to 
the  bath. 

Cold  full  baths  or  cold  douches  are  not  advisable  in  the  period  of 
infancy.  Cold  sponging  after  warm  baths  only  comes  into  question  at 
a  more  advanced  penoil.  According  to  whether  the  skin  is  dry  or  fatty, 
hygienic  measures  should  be  taken  to  render  it  either  more  or  less  fatty. 
Thus,  after  each  bath  and  also  during  the  intervals  the  skin  should  be 
either  powdered  or  anointed.  For  severe  seborrhoea  of  the  head  frequent 
washing  with  lukewarm  water  (to  which  chamomile  or  wild  thyme  has 
been  added)  and  sonp.  nr  with  soda  3  to  CJm.  (15-75  grains)  soda  to 
500  c.c.  (10  oz.)  of  wjiter  is  to  be  recotnnicndcul.  Tn  hmsen  the  sealy 
masses  the  best  and  most  convenient  oil  is  weak  salieylic  oil  on  account 
of  its  keratolytic  jiroperties  (salicyl  2-5  Gm.  (30-75  grains)  caator  oil 
40  Gm.  (1  OS.)  olive  oil  ad  100  Gm.  (3}  os.)  to  be  applied  after  having 
been  wamu  1  in  a  water  bath).  With  this  oil  it  is  possible  to  loosen  all 
these  flc]io<its  in  n  short  tini'*. 

In  conclusion  I  will  iirietiy  repeat  what  has  already  been  stated  at 
another  place  when  treating  of  genenU  therapy,  that  hygienic  treatment 
also  requires  a  sensible,  sufficient  and  not  overabundant  nourishment, 
as  both  extremes  in  this  regard  can  easily  cause  skin  affections,  as  stated 
above. 
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TREATMENT 

The  object  of  the  thempy  of  skin  diseases  consists  in  the  first  place 
in  the  treatment  of  the  cauaative  factors;  in  the  second  plaee  in  the 
alleviation  of  the  subjective  complaints;  the  caring  of  diseased  portions 

of  the  skin:  the  protection  of  the  skin  from  a  spreading  of  the  disease; 
the  after-treatment:  and  prophylactic  measures  to  prevent  the  return 
of  the  trouble.  Therefore,  the  treatment  will  chiefly  be  external,  and 
besides  very  often  internal  (medicinal  or  dietetic)  if  the  pathological 
conditions  may  be  assumed  to  have  an  internal  eausatiion.  Prolonged 
after-treatment  will  be  in  ( t  ssary,  in  order  to  protect  the  easily  irri- 
table skin  from  relapses.  The  treatment  should  be  as  simple  as  possible; 
the  lesM  mndirint-  jxivrn,  the  better,  the  dermatologist's  duty  consist- 
ing in  the  art  of  favorably  influencing  a  disease  without  the  promiscu- 
01M  use  of  drugs. 

Internal  Treatment. — For  the  internal  treatment  of  skin  dis- 
eases coni|)aratively  few  remedies  are  at  our  disposal.  The  one  best 
known  and  best  tested  as  to  its  efficacy  is  arsenir.  The  prescription  for 
children  is  best  given  in  the  form  of  liq.  potas.  arsenicosi  (Fowler's 
solution)  2.0  Gm.  (30  ti\.):  aq.  destiil.  8.0  Gm.  (2  drams)  t.i.d.  5  drops 
(each  5  drops  corresponding  to  1  drop  of  Fowler's  solution) ;  instead  of 
the  distilled  water  it  is  often  well  to  prescribe  elixir  aurantioruni  itun- 
jios.  (P.G.),  which  the  stomach  bears  very  well.  The  do.se  for  children 
from  1-2  years  is  0.05  Gni.  (J  grain)  per  do«e:  froru  3-4  years  n.ho 
tJ.05  Gm.  (J  grain);  from  o-lO  years  0.1  Gm.  grain);  from  10-15 
years  0.15  Gm.  (2  grains).  The  effect  of  arsenic  is  best  shown  in  psoria- 
sis, acne,  ecsema  and  forms  of  prurigo  and  urticaria,  although  the  effect 
is  not  certain  and  only  slow. 

racodyli*'  acid  and  atoxyl  liuvi'  frfquontly  been  recommended  as 
a  substitute  for  arsenic.  The  ft)inu*r  contains  54  per  cent,  of  arsenic 
and  its  salt,  cacodylate  of  soda;  while  the  latter  contains  37.G9  per  cent, 
of  arsenic  and  is  40  per  cent,  less  poisonous  than  Fowler's  solution. 

Pilocaipiii  is  frequently  administered  subcutaneously  or  internally 
in  all  such  jiathological  conditions  in  which  it  is  intrnd<  d  to  .soften  the 
skin  without  tindtie  secretion  of  sw(  fit  fall  forms  of  prurigo,  etr.V  The 
dose  for  injeciion  up  to  the  firrst  vt  ar  is  0.001  Gm.  i^gt.)i  from  the  first 
to  the  third  year,  0.002  Gm.  gr  );  from  the  thiid  to  the  fifth  year 
0.003  Gm.  (it  gr.);  from  the  sixth  to  the  tenth  year  0.004-0.005  Gm. 
(tV-V^  «•".).  Internally  twice  the  subcutaneous  dose  is  administered. 
Syrup  of  j.iborandi  can  be  recommended  (and  is  always  employed  by 
me)  as  !i  substitute  fnr  piliH-arpin.  Children  like  to  take  it.  and  when 
given  in  tea,  it  produces  almost  the  same  sudoriparous  effect  as  pilo- 
carpin.    Dose  to  three  teaspoons. 

Ergotiii  has  been  recommended  by  Henoch  as  a  hemostatic  in 
all  sanguineous  exudations  (purpura,  etc.).   Dose:   Extr.  sec.  comuti 
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0.25  Gm.  (4  grains),  aqua  destill.  ad  150.0  Gm,  (.5  oz.),  (1  tcaspoonful 
every  Z  hours). 

Lactic  acid  (colorless  syrupy  fluid)  baa  been  recommended  by  Du 

Castcl.  especially  for  all  forms  of  prurigo  which  are  referable  to  the 
intf  stin.il  tract.    Dose,  3-20  drops  :i  diiy  in  raspberry  wnter. 

Pn  parations  of  iron  in  conjunction  with  arMnir  are  very  effica- 
cious in  the  period  of  puberty,  especially  in  anaemic  and  chlorotic  chil- 
dren for  the  internal  treatment  of  the  sebaceous  glands. 

Ichthalbin  (albumin  of  ichthyol;  a  fine  grayish  brown  power, 
almost  tasteless,  b  only  resorbed  in  tlu  intestine),  acts  as  an  appetizer 
with  littlr  children,  regulates  the  p(  ri.<tiil.si>,  al.^o  in  dormato?!<>-i  caused 
by  eugorgeiiient  (eczema  of  obese  anxmic  children)  and  in  all  intestinal 
disorders  (urticarial  conditions). 

Oleum  jeeoris  asdli  (P.O.)  (often  superior  even  to  phosphorated 
eodliver  oil)  should  always  be  given  in  lichen  scrofulosum  and  in  scroful- 
ous eczema.  It  is  rrcommentU  i!  by  Besnier  especially  also  in  prurigo* 
Dof?e:  4-8  tnnspoonfuls,  continued  for  a  long  time. 

This  practically  exhausts  the  number  of  internal  remedies  which 
may  be  administered  in  ehildhood.  It  may  be  optioned  that  weak 
dosee  of  salicylic  preparations  may  be  prescribed  in  urticarial  and  ery> 
thematous  conditions,  and  antipyrin  preferably  in  conjunction  with 
potassium  bromide  as  a  nieanj^  1o  relievo  itching  in  all  pathological 
conditions  in  which  there  is  violent  juuritic  irritation. 

External  Treatment. — Better  success  is  achieved  by  external 
than  internal  treatment.  In  the  first  place  baths  are  indicated  to  act 
favorably  on  the  skin. 

Aside  from  their  general  effect  upon  the  boily  (acceleration  of 
metabolism,  circulation,  etc.),  warni  or  hot  baths  have  a  strongly 
macerating,  keratolytic  and  detergent  effect  upon  the  epidermis  and 
are  therefore  indicated  in  all  hyperkcratotic  processes,  hyperainia  of 
the  skin,  urticarial  and  erjrtheroatous  processes  and  the  large'  number 
of  ecsematous  eruptions  ;is  s  K.n  as  the  acute  stage  is  over.  To  warm 
baths  may  be  admixed  with  advantai;o:  bran,  chamomile  or  wild 
thyme,  areordins:  to  whether  it  is  desired  to  produce  a  soothinw  or 
astringent  effect.  Baths  with  a  more  astringent  effect  arc  prepared 
by  an  addition  of  2  to  4  pounds  of  oak  bark  (decoction)  or  walnut  leaves  . 
(a  decoction  of  a  handful  boiled  in  water).  In  France  a  favorite  bath 
for  children  is  made  with  starch,  1  tO  2  pounds  of  which  are  dissolved 
in  hot  water.    Of  other  baths  there  are  the  following: 

Glue  ba(h^  H  to  pounds  of  carpenter's  glue  added  to  each  bath), 
in  frost-bites  and  prurigo. 

Green  soap  bcdhe  in  all  pathological  conditions  where  an  increased 
lEeratol3rttc  effect  is  desired,  especially  in  psoriasis  and  ichthyosis. 

Sulphur  haike  (wooden  bath  tub,  not  to  be  used  in  sitting  rooms). 
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The  sulphur  bath  may  be  given  in  three  ways:  By  addint:  20  In  50  Cni. 
(5-16  dr.)  Vlemingkx's  solution  to  the  bath;  by  addiag  .HuJiuui  hypo- 
sulphite (the  veakest  dose  for  children's  baths  bi'iiig  Gui.) ;  by  adding 
20  to  50  Gm.  (5-16  dr.)  sulphurated  potash.  Of  natural  salts  for  bath* 

ing  purposes  may  be  mentioned  those  of  Aachen  and  Nenndorf. 

SuhiiiiKilt  ixitlis  (wooden  l)al!i  tub),  n.5  to  1  Cm.  (7-15  gr.)  per 
bath  in  all  coudilions  where  di-siiifcction  of  the  !*kin  is  inteiuU  d. 

Potassium  permanganate  hath,  is  less  disinfecting  than  the  formej 
and  slightly  astringent  (with  the  unpleasant  by-effect  of  discoloriog 
the  stdn).  Dose:  3  Gm.  (45  gr*)  per  bath. 

Tnr  bath.f.  to  Ik  preseribed  for  older  children  in  all  such  cases  in 
w}ii(  h  a  mild  tar  effect  is  desired  (chronic,  coarsely  infiltrated  ecsema, 
psoriasis,  etc.). 

Sail  baths. — These  are  prepared  by  adding  1  to  5  poundi$  of  sea 
salt  or  Stassfurt  salt  to  the  bath,  or  1  to  2  pounds  of  mother  lye.  For 

after-treatment  of  scrofulous  ecscma,  but  only  after  it  has  healed,  al.-o 
for  long-continued  treatment  in  urticarial  affections.  Caution  shouM  I'c 
exercised  in  all  cafos  whteh  have  a  tendency  In  oezematous  dermatitis. 

Aside  from  bathing  purposes,  water,  in  conjunction  with  various 
medicaments,  is  emi)loycd  for  moist  bandsiges.  Those  moat  frequently 
used  (with  parchment  or  india  rubber  paper)  are  prepared  with  3  per 
cent,  boric  acid,  1  lo  3  j  *  i  nt.  acetic  alumina,  J  per  cent,  to  1  per  cent, 
re^^orcin.  Thtir  clTcct  is  jihsorl desiccating  and  antiphlogistic  in 
exuding  ('czrtna  and  bullous  drrniatitis.  Weak  '-nhliniate  bandages 
(0. i  per  cent,  solution)  arc  employed  fur  skin  luimatiou  and  healing 
of  cauterised  lupus  foci. 

Hoi  steam  in  the  form  of  facial  steam  baths  have  been  reeommended, 
especially  by  Saalfeld.  to  rrmovi  ( omrdones  and  oil  in  acne. 

Tn  conjunction  with  the  bath  treatment  the  employment  of  drugs 
is  the  principal  part  of  the  external  treatment  of  skin  diseases.  This 
consists  of  powder  treatment  proper,  treatment  with  fatty  substances, 
ointment,  pastes,  paintable  substances  (glue,  liniments,  etc.).  washing 
with  spirits,  plasters,  and  soaps. 

POWDER 

The  effect  of  powder  in  the  first  place  is  that  it  forms  a  covering 
wluch  protects  against  rubbing  and  external  irritation;  in  the  second 
place  it  dries  and  cools  the  skin  and  has  therefore  some  antiphlt^ 

gistic  action. 

There  are  vegetable  and  mineral  powders. 

Among  the  vegetable  powders  the  following  should  be  specially 

mentioned: — 

Wheat  flour  (amylum  tritid).  This  is  unsuitable  in  exudative 
plaeee  on  account  of  the  tendency  to  form  paste  and  turn  sour. 
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Rice  Hour  (umyiutu  oiyza').    To  be  used  on  dry  skin  only. 

Potato  flour  (amyiuui  i>oluui).    The  cheapest  of  the  three  flours. 

Lycopodium  seeds,  yellow  powder,  a  favorite  in  pediatric  practice. 

Among  the  mineral  powders  the  following  arc  serviceable: 

Talcum  venetum  (finely  powdered  silicate  of  magnesia),  soft  fatty 
powder,  often  used  in  conjunction  with  drying  powders  (sine,  tan* 
noform^. 

Magnesium  carboniouui,  frequently  employed  in  intertrigo. 
Vasenol  powder,  lately  recommended. 

OILS 

We  distinguish  between  animal,  veirotalilc,  and  mineral  oils,  which 
are  used  partly  alone  or  for  the  jmrpoM'  ^^\'  attenuating  ointmonts. 

(a)  Animal  Oils. — Codiiver  oil,  to  lubricate  the  skin,  almost  a 
specific  in  lichen  scrofulosorum. 

(fr)  VegdtMt  Oils. — Olive  oil,  and  its  substitution  for  practice 
among  the  poor,  the  cheaper  rape  oil  (oleum  rapa^);  the  finer  and  more 
expensive  almond  oil  (oleum  amygdal.  dulc);  the  thicker  and  stringy 
castor  oil. 

(c)  Mineral  Oi/s.— Petroleum.  Slight  antiimra.sitic  effect  (for 
frost-bites  and  as  an  antipediculosum) ;  Paraffin,  sterile  transparent  oil 
for  the  manufacture  of  white  vaselin  and  stable  ointments  which  will 
not  get  rancid. 

KAT8 

White  vaselin  manufactured  from  the  residue  of  j)etroleum.  The 
American  yellow  vaselin  is  more  itnifurm  and  reliable  than  white  va.selin. 

Nafalan  and  naphtalan  (obtained  from  crude  naphtha),  especially 
in  eczema,  p8oriasi.s,  impetigo  and  prurigo  and  similar  affections. 

Lanolin  (wool  fat  obtained  from  sheep^s  wool)  does  not  get  rancid, 
is  an  excellent  constituent  of  ointnients,  absorbing  water  to  over  100  per 
cent,  of  its  weight.  Adi'ps  I.UKf,  at  least  equiva!f  nt  !•>  lanolin,  alworbing 
up  to  300  per  cent,  of  watrr.  recommended  especially  for  the  manufacture 
of  hydrous  cooling  oininienls.  Type  of  cooling  ointment:  Adeps  lana; 
anhydric.  10  Gm.  (2i  dr.)  adeps  bens.  20  Gm.  (5  dr.),  aqua  rossc,  40  Gm. 
(1  ox.).  In  conjunction  with  fats  with  5-10  per  cent,  olive  oil,  20-25  per 
cent,  pig's  fat  to  produce  a  good  ointment  mass.  The  cheap  unrefined 
wool  fat  (o(>sypu8)  is  used  as  a  substitute  for  the  expensive  lanolin  and 
adeps  laua;. 

OI.N'TMENTS 

Every  ointment  should  be  of  butterlike  consistency,  must  adroit 
of  being  finely  distributed,  and  remain  solid  at  body  temperature. 

Ointments  chiefly  used  are:  Adeps  suillus  (pig's  fat),  mixed  with 
bensce  to  prevent  its  getting  raneid  (adeps  bensoatus). 
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I'ng.  diachylon  Hebia  (diachylon  ointnirnl;  .■>  j>art.<  Irrul  plaster, 
5  part.s  olive  oil);  the  new  prescription  m  better,  uug.  vaselin  plumbic, 
because  more  stable  and  constant. 

Vng.  leniens  (cold  cream),  a  veil  known,  mild,  ointment  base. 

ling,  simplex  (wax  ointment),  made  from  olive  oil  and  wax.  The 
latter  two  ointments  are  used  to  manufacture  Xeisser's  cheap  eczema 
ointmfiit:  zinc  1.0  Gm.  (15  gr.),  bifmiith  1.0  Gm.  (15  gr.)»  ung. 
leniens,  uug.  simplex  aa  10.0  Gm.  (2^  drams). 

PASTES 

A  paste  i>  a  viscous,  porous,  desiccating  salve,  which  contahn^ 
equal  parts  of  solid  and  fatty  siibstancpf?.  It  hrrnmcs  harder  at  body 
temperaturt  and  is  used  as  a  protecting  salvo  or  bandage. 

The  following  is  a  base  paste  of  the  simplest  form  and  clieapest 
manufacture:  Starch,  vaselin  q.s.  aa  m.r  pasta.  The  following  base 
paste  is  a  little  more  expensive  but  better,  because  it  has  somewhat 
better  drying  qualities:  Zincum  oxyd.,  amylum  pur.,  vaselin,  lanolin 
aa  m.f.  pasta.  To  this  paste  is  added  sulphur,  tumenol.  ic  hthyol,  tar,  etc., 
aceonling  to  the  effect  it  is  d«*sired  to  obtain,  whetlier  fur  instance  desic- 
cating and  covering,  as  in  alleviating  pruritus,  etc.  The  principal  point 
in  all  pastes  is  that  the  percentage  of  the  dry  constituents  is  equal  to 
that  of  the  fats.  The  well  known  and  very  good  paste  of  Lassar  consists 
of  acid,  salicyl.  2.0  Gm.,  zinc,  oxyd.,  starch  aa  24.0  Gm.,  vaselin  50.0 
Gm.  Should  it  hv  desired  to  make  these  pastes  softer,  and  reduce 
their  porous  and  desiccating  effect,  and  at  the  same  time  increase  the 
softening  effect,  an  addition  of  olive  oil  or  paraffin  oil  will  effect  the 
purpose;  for  instance:  Zinc  oxyd.,  starch,  lanolin,  vaselin,  ol.  oliv.  aa 
10.0.  The  last-named  paste  can  l>e  had  still  softer  by  simply  prescrib- 
ing s^inc  and  olive  oil  aa  50.0  m.f.  pasta  mollis  (zinc  oil).  This  zinc  oil^ 
introduei  d  by  Lassar,  is  nno  of  the  mildest  and  most  protective 
prescriptiou.s  lor  iiifautilt-  fczeina. 

OLITES 

« 

According  to  Tnna  the  following  two  prescriptions  make  better 
protective  coverings  than  pastes: — 

1.  n<  Infill  t  zinri  moUia 

Ziiu  .  t>.\y<l.  alb  ,  l.'j.O  o'V 

r.lv(x>rin'  25.0  3vi 

Aq.  cketiU  45.0  Sii 

2.  Gfllailna  sinci  dura 

Gdatitm  .'Ml  0  ..  ...Ji 

Glveerm  W.O  Si 

Aq.dortiU  30.0  JH 

In  more  recent  times  Unna  recommended  soft  glues  with  an  addition 
of  5  per  cent,  of  gelatin  and  water,  hard  glues  with  an  addition  of  10 
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per  cent,  or  20  per  cent,  of  gelatin  without  water.  The  nio«t  frequently 
need  glurs  are  tho«<»  manufacture  d  by  Beicrsdorf  in  Hamburg:  Zinc 
f^lue,  ichthyol  glue,  salicylic  glue.  The  glue  is  heated  in  a  porcelain  dish 
or  cup  placed  in  a  water  bath,  and  then  applied  with  a  brush  to  the 
affected  skin.  Small  pieces  of  cotton  wool  can  be  rapidly  placed  over 
the  spot  b(^foie  the  glue  cools,  after  which  ;i  mull  bandage  is  applied 
over  it.  Thr  best  rrsults*  an'  obtaitud  by  glue  in  all  dry,  itching  .skin 
diseases  of  ehililren  who  have  to  br  restrained  from  scratching;  it  also 
saves  the  constant  renewal  of  the  bandages.  Glues  are  of  course  coutra- 
indicated  in  exudative  eosema. 

•WASHING    WITH  SriHiTS 

Washing  with  spirits  iu  itching  skin  affections,  especially  urticaria 
and  prurigo,  has  a  cooling  and  itehorelteving  effect.  Apptieation: 
I  to  }  per  cent,  spirits  of  tbymol,  1  per  cent,  to  3  per  cent,  spirits  of 
carbolic  add,  spirits  of  menthol  with  10  per  cent  of  ^ycerin;  with 
subsequent  powdering. 

r)KY    IH  STING 

In  itching,  nonexudating,  inflammatory  dermatosis  dry  dusting 
has  come  into  favor  of  late  for  the  final  healing  of  itclung  ecsema. 
Neiflser  and  Boeck  have  furnished  the  follomng  prescriptions: 

Zinc  oxyd.  Tmlcum  powder 

Glycerin  Amylura  aa.  .25.0.  .3vi 

Talcuiii  aa. .  15.0. .  3 « v  Glycerin  10.0. .  3<« 

Spirituti.  aq.  dost .  .aa.  .  7.5.  .oi  Aqua  plumb   .90i).  .3iM 

(Neiwner)  in.  f.  lininient  (Boeck) 

Linimentum  exsiccans  (Pick)  and  Unna's  varnish  Gclaathum  ") 
produce  a  thin  pellicle  to  cover  the  affected  places. 

Planters  represent  a  .skin  nutlication  the  consist r^nry  of  whicli  lies 
between  that  of  salve  and  wax.  The  best  plasters  for  pLnliatrii'  purposes 
are  either  soap  plasters  or  Unna's  guttapercha  plastennull  ('  puraplaste"). 

Among  the  best  softening  media  for  all  chronic  skin  affections 
(eczema,  psoria^^i8,  etc.),  and  for  all  anomalies  of  cornifieation  in  which 
a  very  considerable  softening  of  the  cornea!  masses  is  required,  as  in 
corns,  callo-sitics,  etc.,  are  the  following:  — 

Soap  plaster  with  an  addition  of  .j  to  20  per  cent,  of  salicyl  spread  on  a 
piece  of  linen  according  to  Pick's  instructions:  Soap  plaster  with  an  addi- 
tion of  2\  jicr  r.  lit.  to  10  per  cent,  of  salicyl  .spread  on  very  soft  "tricot." 

Thr  Ri  ier.silorf  ]il.'i-t(  r  ran.sists  of  a  layer  of  caoutchouc  [)la.ster  ma.ss 
which  is  glued  upon  a  thin  layer  of  gutta  percha.  The  other  siile  of  the 
gutta  percha  is  covered  with  mull.  The  caoutchouc  planter  mass  may  be 
nuxed  with  50  per  cent,  to  70  per  cent,  of  mrdicamcnts.  The  plasters 
arc  soft  and  pliable,  the  medicaments  are  accurately  dispensed,  and  in 


Digitized  by  Go 


4S8 


THE  DISEASES  OF  CHILDREN 


consoquonoo  of  the  imperiiM  ahlf"  ptitta  prrcha  the  jdasti  r  arts  likp  a 
softening  salve  bandage  uiuUr  ruUbt-r  paper.  The  Ul0^l  iiuporlant 
plaster  mulls  for  pediatric  purpo-ses  are  the  following:  Mild  uonirri- 
tating  oxide  of  sine  plaster  (as  adhesive  plaster),  chrysarobin  plaster 
mull  (in  chronic  eczema,  psoriasis),  mercury  plaster  mull  and  mercurial 
carbolic  jilaster  mull  (furum  ulosis,  etc.),  pyrogallus  plaster  mull  (lupus), 
salicylic  acid  plai?ter  (keratosis)  also  in  conjunction  with  sonp. 

The  great  liability  tu  tear  and  the  dark  color  of  the  gutta  percha 
mull  have  eaimed  Unna  to  introduce  the  less  destructible  ami  almost 
flesh-colored  "  Paraplaste." 

SOAPS 

Under  soap  we  undenstand  the  combination  of  fatty  acids  with 
alkalies.  There  are  sodium  soaps  (hard)  and  potassium  snap?  (xift'i. 
Soaps  cause  a  softening  of  the  epidermis,  dpsfiuaiuatioii  :iiul  n  inoval 
of  corneal  ma^^ses,  also  a  swelling  and  loosening  of  the  epithelium.  The 
object  of  their  use  h  that  the  medication  may  penetrate  better  into  the 
skin  after  the  removal  of  the  corneal  masses  (especially  in  connection 
with  baths).  The  application  of  soap  is  especially  indicatid  for  a  skin 
abundant  in  fat  which  it  is  drsireii  1o  remove.  The  (-nict  may  be 
increased  if  insteaii  of  simply  washing  with  soap,  the  foam  is  kt  pl  on 
the  skin,  say  over  night,  or  even  more  by  tying  a  bandage  over  the  foam. 
In  order  to  eliminate  the  Irritation  produced  by  the  alkali  upon  the 
skin,  attempts  have  been  made  to  manufacture  a  neutral  soap  by  over- 
fattening,  so  that  it  should  not  contain  either  free  alkali  or  glycerin. 
Unna  and  Eirhhof  who  are  deserving  of  great  credit  for  their  efforts  in 
the  direction  of  composing  a  medicinal  soap,  have  introduced  the  follow- 
ing soaps,  the  a])plicationa  of  which  I  would  recommend:  Sulphur* 
resorcin  salicylic  soap  (acne,  comedones),  sulphur^tar  soap  (seborrhoM, 
chronic  eczema),  sulphur-naphtol  soap  (prurigo  and  pnra>iric  eczema), 
sublimatf^  soap  (disiiif(  ction),  iKilsam  of  Peru  soap  (scabies),  and  tar 
soap  (in  all  chronic  intlammalorv  ili^rasr'?  of  the  skin).  Soaps  made  of 
natural  spring  salt^  are  the  Nenndorf  soap  (IG  per  cent,  to  35  per 
cent,  sulphur  soap),  the  Aachen  sulphur  soap,  the  "  Krankenheiler " 
potassium  iodine  soap  and  the  Kreusnach  iodine  bromide  soap,  ail  of 
which  can  be  recommended  in  inftammation  of  the  sebaceous  glands. 

Whenever  eoa|>  is  used  on  a  child,  especially  the  medicafril  soaps,  preat 
caution  should  be  exercised,  as  the  infant's  skin  is  exceedingly  sensitive 
to  soap  treatment. 

MEDICATION  WITH  Sl'ECIFIC  ACTION  VPOS  TRE  SKIN 
Among  the  medirnnifnt s  which  should  !»r  at  the  disposal  of  the 
pediatnst  as  well  as  the  general  practitioner  in  order  to  obtain  the  best 
results  when  mixed  with  salves,  piasters,  soaps,  etc.,  I  wish  to  mention 
the  following  as  the  most  important  and  most  reliable. 


V 
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1.  Zinc  oxide. — Effect :  desiccating,  hygroscopic,  iionirritaling, 
antiphlogiatic,  indicated  in  ail  cxudating  skin  catarrhs  as  a  mild,  desic- 
cating addition  to  salves  and  pastes. 

2.  Boric  acid. — Effect:  weak,  nonirritating,  antiphlogistic  and 
disinfecting;  astringent. 

3.  Subnitrale  of  bismuth, — Desiccatin<r,  artitig  as  a  cover  mf-dium, 
desquamative,  as  a  mild  addition  to  salves  with  zinc  an<l  boron. 

4.  Tannic  acid. — Effect:  hardening,  vasculo-astringent,  indicated 
in  erythema,  after-treatment  for  hardening  oesematous  skin. 

5.  Salicylic  ar (f/.— KfTt  (  t :  kcratoplastic  in  small  doses,  keratolytic 
in  large  doses.    Ap] 'i-  il  with  salves,  csporially  soaps  and  pla.-tfrs. 

0.  /fp<;nrrf'n.  -  Slronj;  iiiediiini  of  rfduci  ion.  KtTects  descpiauiation 
of  the  superlicial  epithelial  layer,  at  the  same  time  blood  reducing. 
Applied  as  a  Uanching  and  desquamative  medium  as  an  addition  to 
paste  in  all  affections  of  the  sebaceous  glands  of  the  skin  (in  conjunction 
with  sulphur)  and  in  srhorrlufa  of  the  hairy  part  of  the  head. 

7.  Pyrogallic  acid. — JStroiif^cst  medium  of  reduction  in  cnnsequonce 
of  its  great  capacity  for  reduction;  very  softening  in  old  intiltrated 
and  lupus  areas.  Acts  as  a  specific  in  psoriasis.  (Discoloration  of 
light-colored  hair,  caution  on  account  of  danger  of  intoxication.) 

S.  Leniyallol. — Milder  and  less  intoxicating  than  pyrogallic  acid, 
lighter  mr-diinn  of  n  chu  tion,  acts  excellenUy  as  an  addition  to  sine  paste 
in  slightly  cxudating  facial  pczema. 

9.  Sulphur. — Kither  as  sulphur  precipitatum,  sublimatum  or  depura- 
tum.  Mild  medium  of  reduction,  effects  loosening  and  swelling  of  corneal 
layers  and  desquamations;  specific  effect  in  folliculitis  and  furunculosis, 
affections  of  the  sebaceous  glands,  etc.    For  baths,  soaps,  salves,  etc. 

10.  /f7i//tr/o^  — Reduces  congestion,  is  viisrtilo-astrinfjent ,  nntiphlo- 
gistic,  administered  both  internally  and  externally.  Indicated  in  ail 
vascular  dilalutioiLs,  erythema,  erysipelas,  etc. 

11.  Thigetiol. — Latterly  recommended  as  a  substitute  for  ichthyol, 
Ic88  odorous. 

12.  Tumenol. — On  the  market  under  the  names  of  Tumenolum 
ammoniatum,  T.  fiulverisatum  and  T.  venale.  Relieves  itching  very 
promptly,  desiccating,  keratoplastic,  also  heals  eczema  being  practically 
nonirritatiag.  Application:  as  tumenol  zinc  paste  (Neisscr)  5  percent, 
to  20  per  cent.;  or  as  tumenol  painting:  tumenol  10.0  Gm.,  diluted 
spirits  of  ether,  glycerin  aa  30.0  Gm. 

13.  Nnphthol. — Antiparasitic,  promotes  the  resor|ttifTn  <if  infil- 
trates, relieves  itching.  Kxcellent  slfsquamauve  medium  (as  des- 
4uamation  paste),  energetic  effect  in  scabies  and  prurigo. 

14.  Tar  Preparaiioiu. — In  acute  and  subacute  dermatosis,  con- 
tracting the  vessels,  antiphlogistic,  rdieves  itcliing,  antbcptic.  The 
following  tar  preparations  are  in  use:— 
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(a)  Pix  liquida  (wood  tar),  as  solution  with  aptrits  for  punting. 

(b)  Oleum  rusci  (birch  tar). 

(c)  Oleutii  eadini  (Spanish  tar  of  cedar  oil  and  juniper). 

{(P'  Olcdni  fagi  (bciH'h  tarK 

(e)  The  last  three  as  tinctures  to  be  adih'd  to  salves  and  pastes, 
for  tar  baths.  Substitute  frequently  employed  latterly:  Uanthral 
(Beiersdorf's  refined  coal  tar,  leas  irritating  than  ordinary  tar). 

(/)  Licpior  carbonis  detcrgens  (light-colored  spirit  extruct  of  tar) 
especially  for  a|)prK-:ition  in  the  face  and  at  the  hands  as  an  addition  to 
white  salves,  for  instance  irrf'ci|)it;itn  «alves  in  psoriasis. 

{g)  Anthrasol  ^tiuid,  colorless  tar  oil).  Mild  effect,  as  an  addition 
to  paBtes  or  salves  or  for  painting  If  diasdved  in  one  to  thirty  per  cent, 
alcohol. 

(k)  Empyroform  (almost  odorless  preparation  of  tar  formalin). 

Mild  tar  preparation  for  paste  arul  smIvo. 

All  tar  ])rt'p:irations  promoti'  the  development  of  comedones  and 
acne,  ami  should  therefore  not  be  used  in  these  alTeclions;  they  should 
also  be  avoided  in  exudative  ecsema  on  account  of  their  irritating  effect. 

15.  Chrymrobin,  excellent  preparation  with  energetic  effect,  kerato- 
plastic,  slightly  astringent  on  the  blood  vessels,  highly  antiparasitic. 
Application:  in  all  parasitic  i^k'in  (lisra.«i's.  almost  a  s|)ecifir  in  psoriasis. 
In  applying  chrysarobin  (for  chiUircn  a  weak  ^|  to  1  per  cent,  solution  is 
best)  great  caution  is  necessary,  as  it  easily  causes  considerable  dermatitis 
with  oedema  and  formation  of  vesicles,  folliculitis  and  conjunctivitis 
and  colors  the  hair  dark  (care  about  face).  Should  it  create  irritation, 
it  >h(iiild  be  immediately  replaced  by  mild  salves.  Prcsrriptioii :  \  t<i  ID 
per  cent.  «a!ve  and  paste,  1  to  10  per  <'cnt.  .■solution  in  chlonifurm 
for  painting.  Kurobin  which  is  less  irritating  litis  recently  been  recom- 
mended as  a  substitute  (application  same  as  chrysarobin.) 

16.  Formotin.— Desiccating,  antisecretory,  antiparasitic.  Appli- 
cation: as  soap,  spirits  and  salve. 

17.  Menthol,  flnjti,iil,  rnrfinlir  arid  are  u.scd  as  '<trnnj:ly  ri-fripcrating, 
itch-relieving  niediH  in  all  forms  of  urticaria,  prurigo  and  eczema,  the 
best  way  being  in  the  shape  of  salves  and  spirits. 

18.  Styraz  (cheaper  than  balsam  of  Peru). — For  vegetable  and 
animal  parasites  (especially  scabies);  Peruol  with  castor  oil  (1:.*?)  has 
of  late  been  employed  as  a  substitute  for  the  highly  odoriferous  balsam 
of  Peni. 

lU.  II y(irar<jyruin  pracipUulum  alburn. — Effect;  antiparasitic,  blood- 
rcducing  and  softening;  excellent  remedy  in  psoriasis  and  for  destroy- 
ing animal  parasites  (pediculi). 

20.  Hydroijcn  peroxide,  with  strong  bleaching  power  like  sublimate 

and  oxychlorate  of  bismuth. 

The  last  four  medicaments  arc  used  in  the  shape  of  ointments  for 
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the  removal  of  pigment  and  the  black  spots  of  eoniedoncs.  Best  nirthod 
t»f  application:  Ilytlrogcn  peroxide  20.0  Gm.  (6  dr.),  atltp8  ianu'  anhyd. 
o.O  Gm.(li),vaselin  10.0  Gm.  (2 J  gr.),  sublimate  0.05-0.1  Gm.  (J-IJ  gr.), 
bUm.  oxychlorat.  0.5-3.0  Gm. 

21.  NUrtUe  of  silver,  for  painting  in  exucfftting  eciema  and  intertrigo 
(2*10  per  cent.).  To.  clean  ulcers  as  a  one  per  cent,  ointment  with  10 
per  cent.  Peru  balsam.  Instead  of  the  nitrate  good  service  has  been  ren- 
dered by  Protargol- Vaseline  (0.1 : 10),  which  is  nonodorous  and  non- 
staining. 

22.  Tuhcrculin,  as  a  diagnostic  and  tlu-rapcutic  agent  in  tuber- 
culous aifectioDs  of  the  skin,  especially  of  lichen  scrophulosorum. 

METHODS  OF  FHYSIGAL  CURES 

The  constant  current  is  frequently  employed  for  electrolysis  (warts, 
small  neoplasms,  dilatation  of  vessels). 

Electric  light  acts  principally  by  the  ultraviolet  rays  in  the  applica- 
tion of  the  Finsen  or  Finsen-Hoyn  lani})  (hipns  viilfjaris).  If  instead  of 
carbon  light,  iron  light  is  employed  (dermo  lamp)  the  deeper  structures 
will  not  be  affected. 

Rontgen  rays  relieve  itching,  dissolve  oltl  iuliltratious,  destroy 
neoplasms  (in  itching  chronic  ecsema,  warts,  lupus  vulgaris,  de])ilation). 
On  account  of  their  serious  by-effects  to  be  used  with  caution. 

Radium  heals  similarly  to  Rontgen  rays;  to  be  used  with  still  greater 
caution. 

AN.£MIA 

Anaemia  of  the  skin  does  not  play  any  important  part  in  children. 
Special  mention  should  be  made  of  the  so-called  marblr-rffect  produced 
at  the  extremities,  especially  at  the  hands,  by  the  efTi ct  of  cold.  It 
consists  of  .small  anaemic  white  spots  which  show  distinctly  against  the 
surrounding  bluish  skin. 

ERYTHEMA 

Under  erythema  we  understand  a  red  spot  caused  by  local  hyper- 
lemia.  According  to  whether  this  erythema  is  an  arterial  or  venous  one, 
we  have  to  distinguish  between  the  arterial  or  congestive  hyperemia, 
and  venous  engorgement. 

ARTERIAL  HYPEREMIA 

Tlie  arterial  hypeneniia  of  congestion  is  caused  by  an  increa.'<«'d 
blood  supply  to  the  arteries,  wlietlier  by  augnu'uud  pressure  or  dimin- 
ished resistance  of  the  circulation.  The  best  known  form  of  this  hyp(T- 
ai^mia  b  erythema  pudoris,  produced  under  the  influence  of  shame,  joy, 
etc.   It  occurs  chiefly  in  children  and  disappears  with  advancing  age. 

Soon  after  birth  infants  exhibit  erythema  neonalorum.  It  increases 
up  to  the  middle  of  the  first  week  of  life  and  generally  disappears  with- 
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out  leaving  a  trace.  Whether  there  is  any  connection  between  this 
affection  of  the  vessels  and  the  icterus  which  sometimes  appears  in  its 

walcc,  is  an  open  (juostion. 

In  ilitrrstivc  tlisordcrs  and  in  the  pcri(Kl  of  dentition  the  so-cnlled 
injauliie  erythema  makes  its  appearance,  M)inetiines  in  .--jiotp.  some- 
times .spreading  dilluscly  over  the  body;  it  is  frequently  aecunipanied 
by  light  fever. 

In  1899,  Sticker  and  Schmidt  described  an  erythema  infeetiotum 
occurring  epidemically  in  chiUlren,  eommencing  symnietrically  on  the 
cheeks  and  spreading  fwst  to  the  extrrmities  and  then  to  tin  trunk. 
There  are  flat  pimpUs,  sometimes  red  and  sligthly  raised,  burning  spots, 
forming  figures  like  geographical  cliarts,  and  healing  from  the  centre. 
They  are  often  accompanied  by  dysphagia,  corysa  and  light  fever.  The 
affecti«)n  heals  spontaneously  in  four  to  five  days  and  is  to  be  regarded 
as  absolutely  benign.  It  has  also  be< n  described  in  1904  by  Plucht 
un<ler  the  same  name  (or  megalerythema)  as  being  a  small  family 
epidemic.    Esch(>rieh  classifies  the  affection  among  roseola. 

To  this  category  also  l>elongs  erythema  vaeeinitum  (roseola  vao- 
cinica)  and  erythetna  varuAoeum  (described  in  detail  at  another  place). 
The  former  appears  either  on  the  second  day  or  only  after  7  or  8  days 
(and  later  stilll  after  vaccination,  either  Jis  .n  hy-efTert  of  the  vaccine 
or  |»oison  «)r  later  in  eonse(|uence  of  resorption  of  the  ulcerous  vaccine 
masses.  I  have  personally  seen  such  a  case  develop  fourteen  days 
after  vaccination. 

Erythema  variolosum  generally  appears  on  the  second  or  third 
day  of  illness. 

The  othrr  forms  designated  as  erythenia,  eppecinlly  erythema 
from  the  ctlecls  of  heat  or  counterirritants,  erythema  from  the  elTects 
of  light,  are  no  actual  erythemata,  but  only  the  prodromal  stages  of  a 
dermatitis.,  the  actual  inflammation  of  the  skin.  When  in  the  treatment 
of  er3rthema  the  irritation  is  absent,  the  affection  will  not  advance  beyond 
erythema  and  the  d<'rn)atitis  will  not  aj)pear.  The  best  known  Is 
erythema  calorum  (sun  b\irn  or  glacier  burn\  which  !>'  caused  principally 
by  the  inHuence  of  the  ultra-violet  rays  of  the  spectrum;  among  the 
forms  of  erythema  from  counteHrritants  there  is  chiefly  erythema 
following  the  use  of  arnica,  mustard  plasters,  etc.  Under  treatment  by 
the  X-rays,  erythema  and  superficial  dermatitis  develop  which  under 
certain  conditions  may  continue  for  a  long  time. 

VBNOirs  HYPBlUBiaA 

Venous  hyperfl>mia  (engorgement)  is  characterised  by  the  excessive 

dilatation  if  17m  veins  of  the  skin  and  the  engorgement  of  venous  blood 

occasioned  by  a  larger  sujiply  of  blond  than  can  be  cnrried  olT.  These 
engorgements  are  caused  by  anomalies  of  the  circulation  (cardiac  in^uf- 
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ficicncy,  etc.,  pressure  of  tumors  upon  veins,  etc.)^  ftnd  the  atony  of 
the  vessels,       the  veins,  following  the  preceding  hypersemia. 

FROST-BITES 

The  first  signs  of  freezing  in  infants  as  in  adults  are  shown  at  the 
ixtremiticii  (hands,  dorsal  surface  of  the  feet,  extensor  surface  of  the 
fingers  and  toes)  and  at  the  peripheral  portions  of  the  face  (nose, 
ears).'  Red  or  bluish  red  swellings  of  a  doughy,  oedematous  nature 
appear  which  itch  considerably  and  bum  still  more.  They  are  popularly 
known  as  chilblains  (perniones).  After  thcv  have  existed  for  some  time, 
they  become  harder  and  more  punful,  vesicles  form  on  them,  or  the 
surface  nndorgoes  ulcerous  degeneration.  Tf  the  cold  is  oxcossive  or  of 
long  duration,  the  second  stage  of  congelation  immediately  appears. 
Vesicles  develop  which  are  transformed  into  badly  healing  deep  iilcors. 
The  third  and  most  severe  degree  of  congelation  sets  in  if  ii  gangrene 
or  necrosis  of  the  deeper  tissues  spreads  to  the  bones.  The  frosen  part 
dies  off  with  demarcated  inflammation.  In  this  way  entire  phalanges 
or  laige  portions  of  the  extremities  may  perish. 

Anatomy. — Under  the  influence  of  great  cold  there  is  always  an 
injury  to  the  venous  tonus  which  results  in  anremia.  As  the  effect  of  the 
cold  c  asi's.  t!i(>  amemia  is  foUowrd  by  hypenemia.  The  blood  flows 
forcil)ly  into  the  atonic  vessels  and  a  localized  venous  engorgement 
n  inains  which  is  shown  by  its  coloration.  Tf  the  freezing  continues  the 
hypericniia  increases  and  finally  leads  to  a  continuously  increasing 
transudation  into  the  tissue.  In  the  second  and  third  stages  of  congela- 
tion hyaline  and  leucocyte  thrombi  arise  (Hodara)  and  finally  there 
is  the  picture  of  gangrene  (Recklinghausen). 

Pathogenesis. — The  pathological  condition  arises  also  in  healthy 
children  through  the  influence  of  abnormally  low  temperatures  or  long^ 
continued  cold,  but  in  weakly,  anaemic  children  it  takes  place  mtieh  more 
easily  than  in  the  healthy.  In  children  it  nr.aly  always  incurs  in  the 
shape  of  ciiilblains,  and  unhss  there  suiiicient  attention  paid  to  it, 
it  becomes  more  dilTicult  to  iiamlle  from  year  to  year.  This  condition 
sliould  be  energetically  treated  from  the  beginning  and  the  general 
constitution  constantly  improved,  as  otherwise  the  affection  returns 
every  year. 

Prognosis. — The  prognosis  of  congelation  is  therefore  not  very 
favorable  on  account  of  its  great  tendency  to  relapses.   The  chilblains 

may  recur  in  midsummer,  in  July  and  August  in  damp,  cool  weather, 
and  it  n*qnires  thf>  unflaggin*^  ener;:;y  of  tin*  attending  physieinn  and 
the  patient's  family  if  the  condition  is  not  to  liecome  one  of  long  duration. 

Treatment. — The  object  of  the  thtrapy  is  in  the  first  place  to 
restore  the  lost  tone  of  the  vessels;  in  the  second  place  to  remove  the 
Aff'ected  parta  by  local  treatment;  thirdly,  to  improve  the  general  con- 
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ditioQ  to  such  an  extent  tlut  the  powilMlity  of  renewed  attacks  is  diniin- 
lahod,  and  fourthly,  to  take  prophylactic  measures  to  keep  injurious 

influences  Jit  bay. 

1.  Hot  l>aths  arc  ino>\  hencheial  in  order  to  influence  the  loiu'  of 
the  vesscLs.  Hot  water  Imlhs  may  be  applied  iu  the  shape  of  hand  and 
foot  baths;  or  hot  sand  baths  or  medicated  hot  baths  may  be  employed. 
The  latter  are  prepared  by  adding  decoctions  of  oak  bark  or  walnut 
leaves  (from  a  few  handfuLs  boiled  in  hot  water),  alum,  vinegar  or  glue. 
An  fxerrdin^ly  irond  cfTeet  in  improving  the  tone  of  the  vessels  is 
obtauH'd  l)y  eluinging  hand  and  foot  baths  from  hot  to  cold  and  vice 
versa  (allowing  the  feet  to  remain  a  few  minutes  in  the  hot  water  and  a 
somewhat  shorter  time  in  the  eotd  water,  the  whole  procedure  to  be 
repeated  for  a  (juarter  to  half  an  hour).  This  should  be  done  every 
evening  before  the  actual  local  troatnn  iit  is  commenrf*(l.  In  the  morn- 
infj  I  always  |>rosrrihr  rubhini;  with  spirits  of  camphor  in  order  to  exert 
an  influence  upon  the  cin  ulation.  Electric  baths  have  also  been  recom- 
mended in  recent  titnes,  one  pole  to  be  applied  to  the  body  and  the  other 
to  the  affected  hand  or  foot.  The  hands  and  feet  should  alwajn  be  kept 
bandagetl,  at  night  perhaps  proviiled  with  gloves  and  stockings.  During 
the  day  the  hands  slinuld  protect pd  hy  comfortable  soft  woolen  Lrloves, 
the  wrists  by  warming  culls,  and  the  feet  by  well  fitting  stockings  which 
should  be  frequently  changed  during  the  day  ou  account  of  the  perspira- 
tion. Narrow  shoes  arc  forbidden  in  order  not  to  interfere  with  the  circu- 
lation and  to  avoid  pressure  on  senative  places. 

2.  The  local  treatment  depends  upon  t  he  drszree  of  freesing.  Should 
there  bo  chilblains  with  i!nin]ure<l  surface,  where  the  skin  is  apparently 
intact,  painting  with  10  per  cent,  ichthyol  oil  or  10  per  cent.  Peru 
balsam,  is  advisable.  If  a  salve  bauduge  applied,  wc  use  zinc  paste 
with  the  following  salve:  10  per  cent,  ichthyol,  10  percent.  Peru  balsam 
and  10  per  cent,  camphor;  or  ichthyol  5.0  Cm.,  Peru  balsam  3.0  Gm., 
camphor  0.3  Gm..  na|)htalan  a»l  oO.O  Gm..  which  is  very  efficacious.  The 
well  known  salve  of  nitrate  of  silver  1.0  (15  gr.),  balsam  nf  Peru  2.0  Gm. 
(30  gr.),  uug.  zinc,  ad  20.0  Gm.  (1  oz.)  is  also  to  be  recummended.  The 
treatment  is  best  arranged  so  that  the  painting  is  applied  in  the  morn- 
ing, while  the  salve  bandage  is  kept  on  over  night,  a  foot  bath  having 
been  given  before  applying  it. 

Open,  eroded  or  ulcerative  chilhlainh-  demand  an  irritatiiii;  oiiiliiK  iit 
which  stimulates  frranulalion.  (\uiii)hor  (10  [)er  cent.),  airolvnsrline 
(10  per  cent.),  protnrgol,  or  nitrate  of  silver  (10  per  cent.)  ointments 
are  beneficial. 

3.  The  treatment  of  the  general  condition  consists  in  prescribing 
for  the  ansmia  and  ordering  an  invigorating  diet.  The  following  internal 
medication  i.s  recommenflerl :  Syrup  of  the  iodide  of  iron,  lodide-ferratose 
(Bohringer),  and  all  iron  preparations.    Fellow's  syrup  of  bypophos- 
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phitos  and  its  German  substitutes,  the  well-known  tinctures  of  iron, 
arsenic,  quinine,  also  strychine  pills.  Ichthyol  capsules  [twice  daily 
0.2  Gm.  (3  gr.)]  or  its  substitute  Ichthalbin.  The  medicinal  treatment 
also  includes  dietetic  curative  procedures  (massage,  hydrotherapy)  and 
lx)dy  exercises  which  are  apt  to  stimulate  the  circulation. 

4.  By  way  of  prophylaxis  special  care  should  })e  taken  to  avoid 
exposure  to  cold  (cold  floor  in  dwellings,  prolonged  skating,  simultaneous 
exposure  to  wet  and  cold).  During  the  summer,  especially  in  the  first 
years  following  the  illness  sys-  Km.  oe. 

tematic  treatment  by  baths  and 
ointments  placed  over  the 
aflfected  parts  should  be  insti- 
tuted whenever  there  is  a  slight 
change  in  temperature. 

CEDEMA 

If  there  ha.s  been  consider- 
able congestion  for  a  long  time, 
there  will  be  exudation  into  the 
surrounding  tissue.  The  skin 
becomes  doughy,  smooth  and 
tense;  pressure  with  the  finger 
leaves  an  impression.  Acute  cir- 
cumscript  oedema  as  a  variety  of 
urticaria,  appears  suddenly  and 
disappears  just  as  suddenly. 
Myxcedema  and  elephantiasis 
(chronic  (edematous  elephantia- 
sis), the  later  stages  of  which  con- 
sist chiefly  in  connective  tissue 
proliferations,  will  be  dealt  with 
at  a  later  stage.  In  rare  cases 
the  so-called  posterysiijelatous 
cederaa  attacks  children  under  one  year  in  the  wake  of  erysipelas 
(Henoch,  Clementowsky,  Von  Ilolten).  It  is  an  inflammatory  u'denia 
accompanie»l  by  fever. 


i'linleryDipelatouii  axJrniit.    (RoMclike  nclvmiiB  fulluw. 
inic  eO'Kipelan). 


POLYMORPHOUS  ERYTHEMA  OF  TOXIC  NATURE 

These  forms  of  erythema  are  distinguished  from  those  previously 
described  by  their  nniltifariousness.  There  are  really  erythematous  as 
well  as  inflammatory  manifestations,  so  that  they  form  the  transition 
to  the  real  skin  inflammations.  There  are  the  following  subdivisions: 
CI)  erythema  multiforme;  (2)  erythema  nodosum;  (."i)  the  true  polymor- 
l)hous  toxic  erythcmata;  (1)  medicinal  exanthem;  (5)  iserum  exanthem. 
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ERYTHEMA  EXUDATIVUM  MULTIFORME  (fleftra) 
Tli«  patholo^c  picture  first  described  by  Hebra  under  the  nAme 
of  erythema  exudativum  multiforme  U  mentioned  by  other  authors 
under  names  which  ai  i  j  artly  ^itill  in  force  to-day:  erythema  polymorphe 
^Kaposi),  erythema  hydroa  (Basin),  erythema  centrifugum,  erythema 
luarginatuiii,  oto. 

The  gi'tieral  cii  nival  picture  is  usually  typical  and  uniform,  appearing 
first  at  the  dorsal  surface  of  the  hands  and  feet,  then  at  the  lower  arm 
and  leg  in  the  shape  of  single  raised  spots  which  arc  at  first  the  sise  of 

a  lentil  and  become  gradually  larger.  Their  color  is  vivid,  light  red  to 
brick  red.  After  twenty-four  hours  at  the  most  the  centre  of  thc.^e 
fpots  sinks  in  and  becomes  cyanotic,  while  the  vivid  rod  remains  only 
at  the  periphery  in  the  shape  of  a  circle.  Gradually  the  number  of 
these  spots,  or  circles.  Increases  (e^rthema  iris),  two  or  more  of  these 
circles  run  into  each  other,  and  the  result  is  figur(>s  which  are  designated 
as  erythema  gyratum  and  erythema  annulare.  Beside  these  there  nmy 
be  occnstonal  pimples  or  nodules  resembling  urticaria,  or  there  may  be 
raised  spots  resembling  vesieh's  (erythema  vesiculosum),  there  nmy  be  a 
circle  of  vendra  at  the  periphery,  making  the  entire  spot  appear  as  If 
omated  by  pearls  (herpes  iris).  In  rare  cases  they  are  discolored  by 
transudation  of  blood  which  constitutes  the  hnmorrha^c  form  of  the 
affection. 

Course.  C.raduaiiy  the  ulTcction  \iv:i\>  and  lades,  leaving  a  pig- 
nieutaliun  Ix'hind,  after  having  passed  througli  the  u-sual  scale  of  colors. 
Normally  the  affection  comes  to  a  favorable  termination  at  the  end  of 
from  two  to  six  weeks. 

Fever  does  not  necessarily  orcur  in  this  affection,  the  erythema 
causing  only  a  .''light  feeling  nf  discdnifort ,  hut  mornitifr  tem]><>rHtures  of 
37. ry"  C.  (9S.G°  F.)  an.l  evening  lemperuUue^*  up  U)  38.5^  C.  ilOl**  F.) 
may  occur.  At  the  same  time  there  may  be  pains  in  the  limbs,  and 
articular  swellings.  The  knee-  and  ankle-joints  particularly  are  often 
attacked.  It*  hin<:  <>r  burning  occurs  only  rarely,  but  more  frequently 
there  are  pains  in  the  joints.  The  spots  may  also  spread  to  the  mucous 
membrane  !\nt\  extend  to  the  lips.  <  In  eks.  tonsils,  epiglottis  and  even 
vulva.  Various  forms  of  conjunclivius  have  been  described  by  Lipp, 
von  Piiring  and  Fuchs.  The  involvc^mont  of  the  conjunctiva  sets  in 
symmetrically  in  the  form  of  small  spots  with  a  grayish  white  or  yellow 
surface.  They  appear  slightly  rai.>*ed  and  extend  to  the  cornea  over 
which  thev  Turtv  spread.  Renal  and  intestinal  eoinplications  (ha  matnria, 
ititestinnl  inni-h.iJje-i^  linve  likewi.se  been  described,  \\liftlu  r  riiilo- 
eurditic  tiiaiiifestations  have  anything  to  do  witii  this  affeetion,  hia*  not 
yet  been  proved.  In  severe  eases  there  may  be  spasmodic  relapses  which 
would  protract  the  course  of  the  disease.  Generally,  however,  severe 
cases  In  children  arc  rare,  and  usually  the  affeetion  with  only  slight 
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prodromal  manifestations  (feeling  of  lassitude,  headache,  etc.)>  reaches 
its  crisb  within  twenty-four  hours,  after  which  gradual  recovery  sets  in. 

Anatomy. — The  pathologico-anatomical  findings  consist  according 
to  Ncisser  in  a  dilatation  of  the  v«**!sfls  with  considorablt'  involvomcnt 
of  the  veinSt  in  (rdtinatous  sw('llin<^  of  tlie  papillary  body  and  iiuxh  ratr 
inflammatory  migration  of  k  u'  0(  vl(  s.  The  opithclium  shows  adciim- 
lous  swellings  which  arc  frequently  prericnl  before  the  actual  formation 
of  vesicle  h&s  begun. 

Unna,  too,  looks  upon  erythema  as  an  affection  which  has  its  seat 
in  the  papillary  body  and  leads  to  an  oedematous  thickening  of  the  same. 
In  con.so<|ucnce  of  the  vascular  dilatation  there  is  migration  and  acrumu- 
lation  of  white  blood  corpuscles  around  the  vessels  of  the  subepithelial 
network 

Etiology.  — Ilchra  ))ointetl  out  the  frequent  orcurrfnce  of  this 
»U6ca.scr  at  t  ertaiii  si  asotis  of  the  year  and  indicates  jiarticularly  October 
and  November,  April  and  May,  On  the  occasion  of  an  epidemic  among 
the  army  in  Constantinople,  During  designated  January,  March  and 
April  as  the  most  favorable  times  for  this  disease.  Personally  I  have 
observed  its  occurrence  most  frequently  in  the  spring  and  fall,  although 
I  have  never  svvn  epidemics  of  such  magnitude  -as  Herxhdmer  has 
described.  The  frequent  occurrence  at  certain  seasons  of  the  year  and 
the  clinical  coiirso  of  the  disease,  roupo  the  suspicion  of  its  being  of  an 
iriffctious  nature,  and  accordingly  the  majority  of  investigators  have 
now  e\j)ressed  themselves  in  favor  of  the  o])inion  that  erytli("nia 
exudativum  multiforme  is  of  an  infectious  nature.  Ncisser  believes 
to  miasmatie  cUmatic  influences. 

The  question  as  to  the  origin  these  efflorescences,  whether 
they  are  due  to  a  toxic  effect  from  the  intestines  or  whether  they  are 
produced  by  the  migration  of  bacteria,  is  still  undecided.  Nor  is  it 
demonstrated  whether  the  constipation  or  intestinal  catarrhs  which 
have  occasionally  been  observed  in  this  aHection,  have  any  influence 
«u  the  cour.<e. 

Differential   Diagnosis.— The    alTection    may    be    mistaken  for 
lucdicitiai  exautbema;  for  the  condition  of  general  ill-being  described 
under  the  name  of  purpura;  for  polymorphous  erythema;  and  fot 
chilblains.  Mistaking  it  for  chilblains  can  only  occur  in  the  very  begin- 
ning of  the  illness,  when  only  a  few  places  on  the  back  of  the  hands  or 
at  ihe  fingers  are  involved.  It  is  more  difficult  to  exclude  toxic  erythema, 
but  here  aUo  the  site,  course  and  concomitant  manifestations  determine 
the  diagnosis.    A  large  number  of  the  complications  attributed  to  ery- 
th(ina  exudativum   multiforme   (endocarditis,  septir  manifestations) 
are  [irobably  explainetl  by  their  haying  been  niistakeu  for  real  toxic 
erythema.    Confusion  witli  medicinal  exanthema  is  also  posiiiblc,  but  here 
Jigun  the  polymorphous  character  of  the  latter  determines  the  diagnosis. 
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Prognosis.  The  prn*rtu>,~i>  of  crytlu'ina  exiulativuni  multiforme 
is  geucrally  lavorabK-.  As  mentiuia'd  above,  sevfrc  lasi-s  are  but  rarely 
observed  iu  children.  The  uiajority  of  the  Qialiguact  cases  which  have 
been  observed  can,  I  believe,  be  referred  to  their  having  been  mistaken 
for  toxic  erjrthema. 

Treatment. — The  object  of  the  treatnu-nt  is,  in  the  first  place, 
tlie  irinoval  of  the  rau?<e,  and  in  the  seeoiid  pl.ire  t!ir  miti;j:atioii  of  the 
sti!)ji  ( live  eomphiiut.*;.  Thus,  rest  in  bed  and  lukewarm  balhs  should 
b(  |>rrscribed  with  a  view  to  effecting  an  ini])rovement  in  the  general 
condition,  thereby  relieving  the  complaints,  while  internal  medication 
in  required  to  remove  any  possible  intei<tinal  autointoxication.  In  case 
of  constipiitinn  caloiiit  1  shoulil  he  pr(«.«jeribed  to  purge  the  intestin**,  or 
salicylic  jiii  [):ir:iti<>ii>  arc  iiulicaled  to  disinfect  it.  In  my  hand.s  potai?- 
sium  salicylate,  as  recommended  by  Ncisscr,  has  given  the  greatest 
satisfaction.  The  dose  for  children  from  1  to  2  years  is  1  to  2  Gm.  (15-30 
gr.),  from  2  to  6  years  1.5  to  3.5  Gm.  (22-45  gr.),  from  G  to  10  years 
2  to  4  Gm.  (J-1  dr.)  a  day.  Also  a-spirin  antl  salipyrin  (substitutes  for 
salicyl)  havi'  nK  t  with  success.  Ilaushaltcr  aTid  \'illeminhave  seen  good 
results  from  the  administration  of  potassium  iodide. 

The  external  treatment  of  erythema  is  confined  to  washing  with 
spirits  per  cent,  thymol,  1  per  cent,  of  carbolic  acid  and  menthol, 
with  an  addition  of  10  per  cent.  ^'ly( crin),  and  to  the  application  of  cool- 
ing ointments  in  nnirr  to  aneviatc  tlic  rnmplaiiit s.  Cold  packs  (with 
acetic  alumina)  and  powdering  can  also  be.  recommended. 

ERYTHEMA  NODOSUM 

Erythema  nodosum  is  likewise  an  infectious  disease,  bears  a  close 
relationship  to  erythema  cxudativum  multiforme  and  often  occurs 
in  conjunction  with  it,  but  Its  course  Is  generally  somewhat  more 

severe. 

Clinical  Picture. — Under  prodromal  manifestations  i^discomfort, 
chills,  pains  in  the  limbs,  slight  elevation  of  temperature,  etc.)»  nodules 
of  a  coarse,  doughy  consistency  are  formed  in  the  deeper  layers  of  the 

skill  and  in  the  fat  tissue  (see  Plate  54).    They  exhibit  a  blulsfa  red 

di.«*coloration,  are  painful  on  pressure,  slightly  raised,  feel  tense,  and 
their  shf  may  ifirrca«'  tn  that  of  a  ]\ru'>  r<:i^.  They  first  appear  km 
tlie  leg  and  the  dorsal  surface  of  the  foot,  ami  may  spread  to  the  trunk 
and  forearms. 

Courae.— The  nodules  which  are  subject  to  change  as  to  their 

number  and  sise,  are  gradually  resorbed  and  disappear,  leaving  a  pig- 
ment afttn-  liavifie  pfi-'xcil  thnmgh  the  ii'-tial  -rale  of  cnlnr^  during  the 
resorption  of  extra va.sated  blood.  .Mthougli  llie  numbt-r  of  the  noduh-s 
is  Urtually  between  eight  and  ten,  they  may  increase  by  spasmodic 
attacks,  in  which  ca.<ie  the  course  of  the  disease  would  be  prolonged. 
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ErytbcimB  noiIrMum. 
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The  noclulos  grnerally  heal  within  twn  or  three  wpi^ks,  but  in  graver 
c&6i:s  several  months  may  pass  before  the  trouble  is  completely  subciued. 
The  fever,  which  in  light  cases  rises  to  3S''-39"  C.  (0S.8O-i00.4<'  F.}, 
may  reach  41^  C.  (106^  F.),  it  then  gradually  recedes — possibly  to  return 
agdn  with  a  fresh  attack.  Often  there  are  rheumatic  pains,  there  may 
l)c  vomiting,  ami  the  flisoafje  seems  to  present  the  picture  of  a  severe 
infectious  disease,  in  these  cases  hiemorrhagic  nejjhritis,  pleuritis, 
meningitis,  endocarditis  or  pericarditis  may  develop.  Trousseau  and 
Amiaud  have  observed  nodules  on  the  mucous  membranes  of  the  Ups, 
palate  and  fauces.  Quite  as  frequently  the  affection  is  said  to  occur 
relatively  often  during  convalescence  after  various  infectious  diseases, 
as  for  instance  scarlet  fever. 

The  disease  shows  a  predilection  for  youthful  individuals,  but  it 
also  occurs  in  nursing  infants,  although  generally  it  occurs  with  greater 
frequency  in  more  advanced  years.  Comby  mentions  51  cases  out  of 
67  who  had  passed  the  third  year,  while  in  Iti  e;i,^es  cliildreii  under  three 
yejirs  were  attacked.  It  is  equally  surprising  that  the  infection  more 
fr(M}uently  attacks  girls.  Among  Comhy's  67  rasr»«  41  were  feiiiiiles.  In 
o|)position  to  Kaposi's  observation  that  llie  affection  occurred  chiefly  in 
the  spring  and  fall,  Comby  counted  36  cases  from  October  to  March  and 
31  cases  from  April  to  Oetolier.  There  is  an  interesting  communication 
from  Schultheiss  calling  attention  to  the  frequent  occurrence  of  this 
affection  in  Switzerland,  his  native  country,  whi^re  lie  liad  studied  it  for 
twelve  years,  and  also  to  the  difference  between  the  teni[>erature  curves 
of  erythema  nodosum  and  erythema  exudalivuni  multiforme,  as  against 
the  surprising  similarity  of  the  scariet  fever  curve  and  that  of  erythema 
nodosum. 

Anatomy. — .\ccording  to  Neisser,  erythema  nodosum  is  a  widely 
extended  inflammation,  lorali^ptl  in  the  connective  and  fat  tissues. 
The  v&scular  network  of  the  cutis  and  papillary  body  is  dilated  and 
surrounded  by  strong  infiltration.  There  is  pronounced  odema  and 
great  blood  extravasation  into  the  tissue.  Neisser  compares  this  i^ection 
with  a  hemorrhagic  infarct. 

Etiology.— Erylh<*ma  nodo-'iim  t-^  an  infer'tion«  di^seasc,  the  virus 
of  which  is  as  yet  unknown.  Its  infecting  capacity  is  cotnparatix  ely 
small,  as  otherwise  more  small  epidemics  would  surely  have  become 
known.  Isolated  cases  of  infection  from  child  to  child  have  been  de- 
scribed by  Para  and  Moussous,  while  Abart  reported  a  case  of  a  family 
epidemic,  in  wliieh  seven  children  out  of  nine  in  one  family  suffered  from 
erj^thema  nodosum  complicated  by  pneunionin.  tv]  hoid.  etc.  Why 
erythema  .-^iumld  .••(Haetiiries  occur  during  the  convalescent  period  of 
scarlet  fever,  etc.,  is  unknown  to  us. 

Differontial  Dtagnoaia. — ^The  diagnosb  of  erythema  nodosum  is 
comparatively  easy.  It  is  easily  differentiated  from  boils  through  the 
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folliculitis  which  in  the  latter  aff»*etion  is  recognizable  in  the  bc^'inniiig 
of  the  disease,  and  later  through  the  ulceration.  Syphilitic  guutunita 
take  a  chronic  course,  so  does  the  pathological  {Hcture  designated  by 
Basin  as  erythema  indur^.   It  can  also  easily  be  distinguished  from 

eminences  caused  by  contusion. 

Prognosis.— The  prognosis  is  gt  norally  favorable.  Here  again  I 
cannot  help  feeling  that  a  large  percentage  of  the  reported  unfavorable 
cases  belong  to  general  septic  conditions  complicated  by  secondary 
erythema,  and  not  to  erythema  itself. 

Treatment. — The  treatment  follows  that  of  erythema  multiforme. 
Rest  in  brd  should  lie  pr('soril)ril  atnl  raisinp  the  lower  extrcrnilii-s  as 
soon  as  tlic  ikmIuIcs  a|)i)car.  In  gastric  di.-t urbances  special  diet  and 
laxatives  are  indicated.  The  patient  gratefully  appreciates  lukewarm 
baths  once  or  twice  a  day.  By  way  of  internal  treatment  salicylic  prep- 
arations may  be  given  with  a  view  to  cleansing  the  intestine.  To  this 
end  Boeck  recommends  antifebrin.  The  local  treatment  has  to  confine 
itself  to  reducing  the  inflammation  by  cold  compresses  and  to  affording 
protection  to  the  nodules  by  the  application  of  zinc  glue  (Leistikow)  or 
ichtbyol  coUodium  (Uuna).  Rheumatoid  or  articular  pains  arc  best 
treated  by  saltcyl. 

TOXIC  POLYMORPHOUS  ERYTHEMA 

Clinical  Picture  and  Course. — Toxic  polymorplious  rrythcnia  is 
closely  related  to  erythema  uxudativum  multiforme,  so  much  so  that 
the  two  can  often  hardly  be  distinguiahed.  Sometimes  it  appears  in 
spots,  sometimes  diffuse,  over  the  entire  body  or  only  in  parts.  It  is 
of  short  duration  and  heals  comparatively  rapidly.  It  is  to  I>e  found  in 
the  upper  stomal  region,  on  the  ffuclu  ad,  neck  ami  clu'cks. 

Etiology. — The  causes  of  this  form  nf  orythonia  may  be  ill  auto- 
intoxications from  the  intestine,  often  coupled  with  extrena*  constipa- 
tion; (2)  botulism  or  intoxications  from  tidnted  food,  etc.;  (3)  septic 
processes  (ulcerations,  etc.);  (4)  a  series  of  infectious  diseases,  pneu* 
monia,  typhoid,  ulcerous  catarrhs,  diplithoria  and  severe  angina, 
pharyngitis,  affections  nf  tbo  tonsils,  etc.  In  regard  to  frequency  of 
occurrence,  Germain  8ee  foimd  this  form  of  erythema  12  timt^  in  54 
cases  of  diphtheria,  Com  by  12  times  in  95  cases,  Sann^  50  times  in  1500 
eases.  Relatively,  therefore,  they  are  not  rare.  Similarly,  Martm  de 
Gimard  oK^erved  in  1889, 12  cases  of  erythema  in  38  pri  patienia  suffering 
from  typlii'id. 

Treatment. — The  therapy  endeavors  to  nmovf  the  toxins  and  to 
establish  an  energetic  intestinal  desinfution  (by  laxatives,  salicylic 
preparations,  ctcOi  and  in  the  case  of  pus  foci  to  interfere  surgically. 
The  local  and  general  treatment  corresponds  with  that  described  far 
erythema  cxudativum  multiforme. 
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SEPTIC  ERYTHEMA 

Casps  of  septic  crythrrTui  have  been  mentioned  by  various  authors 
(Finger,  1  laushalter,  Singer),  iti  which  various  baeteria  wvrv  found  in 
the  skin,  tlic  erythema  and  hamui  rhasric  foci.  Tliis  class  of  erythema 
has  been  met  with  in  diphtheria,  nephritis,  and  septicopyemic  con- 
ditions^  while*  strcptocoeci  in  some  cases  and  staphylococci  in  others 
were  found  in  the  Uood  as  well  as  in  the  foci.  Noisser  and  Jariseh  look 
upon  this  skin  affect  ion  as  part  of  a  pvrcititc  prore«s,  Thfy  hold  that 
the  skin  nianifestutii»ns  arc  cjuisrd  by  si  |)1ii'  hactcrial  cinliolisms.  For 
purposes  of  differential  diaguo.sis  il  is  important  to  nole  that  this  form 

often  occurs  combined  with  purpura,  but  that  on  the  other  band  the 
stages  of  development  of  erythema  exudativum  are  alssent. 

MEDICINAL  EXANTHEMA 

Medicinal  exanthemata  occur  in  specially  disposed  individuals  in 
whom  medicines  produce  a  toxic  effect. 

Clinical  Picture.— The  forms  of  medicinal  exanthema,  its  ap- 
pearance and  character,  are  exceedingly  variable.    They  are  distin- 

gui^ihed  above  all  by  considerable  polymorphism,  so  that  in  one  and  the 
same  subject  \vc  hum  t  with  erythematous,  urticarial,  lia  nimrliagic  and 
desquamative  conditions  and  vesicular  formations,  sometimi-s  inter- 
spersed by  pigmentations  and  proliferations  of  all  icinds.  It  is  impossible 
to  estal^ish  a  typical  pathological  picture  for  the  reason  tliat  one  medicine 
may  produce  different  manifestations  in  <lifferent  organisms. 

Drag  rashes  may  be  caused  l)y  external  and  internal  nicilicalion. 
It  presupposes  a  special  eontiilion  vvlu<;h  is  designated  as  idiosyncrasy, 
that  IS,  a  very  pronounced  susceptibility  for  a  certain  substance.  Only 
minimal  quantities  of  such  substances  are  required  to  exert  under  cerUdn 
circum.stanccs  a  maximum  effect.  Very  often  we  meet  with  cases  where 
Home  chemical  substance  exercises  a  cumulative  efTect  u])on  the  body, 
I.e.,  that  a  particular  chemical  substance  i«  Imrne  V(  i y  \vi  11  in  the  begin- 
ning, but  that  after  large  quantities  have  been  absorbed,  the  idiosyn- 
crasy asserts  itself.  On  the  other  hand  it  has  been  observed  that  acquired 
idiosyncrasy  asserts  itself  only  with  certain  metaiwiie  disturbances, 
intestinal  disorders,  etc.,  and  that  only  under  such  circumstances  the 
idio^yncra^sy  j;ra<liiallv  acqMircil.  .Taila.'--()liii  has  called  attention  to 
the  piit'iiomcnon  of  immunization:  ciitain  parts  of  the  skin  which 
formerly  became  affected,  remain  imniune  on  a  repeated  eruption  of 
medicinal  exanthema,  so  that  a  partial  immunisation  of  single  parts  of 
the  skin  may  occur. 

In  (  ally  (  hildhoo<l  drug  i;  !i  do  not  occur  very  frequently  in  view 
of  the  fact  that  at  that  period  in-  dicincH  arc  not  frequently  prescribe<l. 
To  facilitate  a  general  survey,  I  a|)pend  a  brief  enumeration  of  the  most 
frequently  used  me<licines  in  infancy  and  their  by-effects. 
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1.  Hcnznic  acid  aiul  bcnzoinatc  of  soda  ((Tythema). 

2.  Boric  iu'u\  vit ytiu-iDatous  eruptions). 

3.  Antipyrin,  aatifebrin,  phenacetin,  ^alipyrin  (orythcnu,  urtkaiMi 
hsmorrhages,  wheals,  pigmentatioiu). 

4.  Atropin  (scarlatinoid  ciythema). 

.J.  Ar^onip  (herpes,  urticaria,  pigmentation;<\ 

G.  Tannic  aeid  (urticarial,  erythematovis  rruptions). 

7.  Bromide  preparations  (bromide  aciK-,  furuncules). 

8.  Chrysarobin  (serious  erythematous  and  ecsematous  affections). 

9.  Quinine  |>reparations  (erythema). 

10.  Chloral  hydrate  (purpura,  urticaria). 

11.  Chloroform  'Crythema,  eczema). 

12.  Formalin  (^eczema,  nail  affections). 

13.  Iodoform  (severe  dermatitis  of  all  kinds,  erythema). 

14.  Iodine  (nodular  eruptions). 

15.  Opiimi  and  morphine,  codeine  (erythema,  urticaria). 

Ki.  Phciml   infl  a  minatory  derniHtitis,  erythema), 
17.  Mercury  ]irc|iaratinns  irrytliriiwi  rczcnia:. 
1$.  Piloctirpitt  and  syrup  Jaborandi  uuJainina). 

19.  Salicylic  preparations  (erythema,  ])urpura-lilie  affections). 

20.  Santonin  (urticaria). 

21.  Sulfonal  (measle  and  8carlatina*likc  erythema). 

22.  Tar  preparations  (foUii-ulito-erzematous  dcnuatitis). 
Differential    diagnosis    is    nut    ulways    easy.      iSometimea  the 

diagnosis  becomes  po.ssible  only  frouj  the  frequency  of  the  relapses. 
Generally  speaking,  every  pathological  picture  which  is  remarkable 
for  its  polymorphism  should  arouse  suspicion  as  to  a  possible  medicinal 
exanthema. 

Thr  prognosis  is  benign,  as  soon  as  the  cause  of  the  drug  rash  has 

been  established. 

Treatment. — The  treatment  consists  in  the  remove]  of  the  cause, 
in  the  promotion  of  diuresb  and  clearing  out  the  intestine.  The  local 

therapy  dei>ends  upon  the  stage  of  the  disease,  80  that  it  must  be  anti- 
urticarial,  anti-ccxematous  or  anti-erythematous,  as  the  case  may  be. 


SERUM  EXANTHEMA 

This  form  of  e.uinthenia  may  here  be  only  briefly  touched  upon 
as  it  has  been  dealt  with  in  great  detul  at  another  place.  The  moat 
important  form  is  the  exanthema  erf  antidiphtherial  serum,  which  in 

the  first  few  day.s  ha.s  the  appearance  of  urticaria,  or  between  the 
twelfth  nn(\  fourteenth  days  that  of  roseola  or  =carlet  fever  with  rather 
buvere  general  manifc'^tations  and  articular  swellings,  fever,  etc. 

Ncynt. — ^In  tuberculoin  ftatienta  various  kinda  of  «xanlh»iiu  wn  found  upon  the  alcia 
•Iter  tubsmdiii  titjeetion  (not  to  be  «onf UMd  with  Um  raactkm  in  liolien  fcroftilMDniiB). 
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URTICARIAL  AFFECTIONS 

By  the  designation  of  urticaria  is  meant  a  pimple,  a  broad  solid 
elevation  of  th<>  skin,  eoloreil  ititciisrly  rod  to  whito  whit  h  grows  rapidly, 
may  (ii.sappi'ur  just  as  rapitliy,  aiul  ilchcs  considerably.  The  urticarial 
afTecUonB  include  a  group  of  angiuncurosc8  which  occur  very  frequently 
in  infancy,  the  most  important  of  which  arc  described  in  the  following 
paragraphs* 

URTICARIA  (NETTLE  FEVER) 

The  pathologic  picture  consists  in  the  appeuranee  of  elevate<l 
spots  or  wheals  of  vivid  red  color,  which  often  fade  off  in  the  centre  and 
itch  viol^itly.  Their  aise  varies  considerably.  The  wheals  may  be 
confluent  over  a  certUQ  area  as  large  as  a  small  plate  and  even  larger, 
which  givLS  the  face  an  erysipeloid  appearance. 

The  wheals  may  disappear  rapidly,  but  they  may  also  extend 
peripherally.  We  distinguish  according  to  color  between  urticaria 
rubn  and  (if  the  whodaare  wlute  and  elevated,  of  poroeldn-Uke  api>ear- 
anee)  urttearia  porcdanea.  Should  there,  be»ides,  be  a  formau'on  of 
vesicles,  we  speak  of  urticaria  bullosa.  Should  there  be  extravasation 
of  blood  into  these  vesicles,  we  have  to  deal  wiUi  'ir'icaria  lijcmorrhagica. 

Course. — The  course  of  urticaria  may  be  acute.  There  may  be 
a  rapid  appearance  within  a  few  hours  and  as  rapid  a  disappearance  of 
the  entire  attaelc.  Very  <rften,  however,  there  may  be  a  recurrence  which 
may  take  not  only  a  more  severe,  but  even  a  chronic  course.  The  affec- 
tion which  under  ordinary  circumstances  may  be  regardetl  as  a  light  one, 
now  becomt?s  more  severe,  so  that  the  children  are  .severely  taxed  by  the 
intense  pruritus  and  the  sleeples8aes.s  it  occasions,  and  a  retanlation  cf 
growth  is  the  consequence.  In  these  cases  the  mucous  membranes  may 
be  involved;  the  affection  may  spread  to  the  larynx  and  pharynx,  causing 
eciemaand  dyspncra;  even  cases  of  ha^maturiaand  a]l)uiainuriahave  been 
described  and  it  is  not  im[)o.ssiblc  that  even  urticarial  swellinf^  nf  the 
intestine  and  gastric  inueo'^a  may  develop.  Whenever  urticaria  IxM'otnes 
chronic,  it  is  a  tiresome  alTeelion.  The  relapses  recur  more  or  less  regu- 
larly, and  accordingly  wc  speak  of  a  chronic  urticaria.  Urticaria  in 
infancy  is  not  infrequent  and  is  also  observed  during  the  nursing  period. 

Pathological  Anatomy, — ^The  urticarial  pimple  exhibit.-*  a  eir- 
cumveript  adema  and  a  .■serous  saturation  of  the  papillary  l)ody  and 
corium  with  simultaneDus  dilatation  o£  the  lymphatic  fissurcti  and  lym- 
phatic spaces  of  the  corium. 

Pathogenesia, — ^According  to  Ncisser  we  have  to  deal  with  a 
vasomotor  transudative  neurosis,  in  pursuance  of  which  a  more  or  less 
diffuse  vascular  dilatation  arises  through  irritation  of  the  vaso-dilators, 
in  other  word^-  an  arterial  congestive  hypera-mia  which  is  followed  by 
swelling,  arises  from  the  increa.sed  secretion  of  serum  or  lymph.  I  nna 
believes  there  is  a  spasm  of  the  efferent  skin  veins,  and  that  therefore 
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the  dcvelopmrnt  of  the  wheals  ia  based  upon  a  conpe-stivo  process. 
Jarisch  looks  upon  urticaria  as  the  result  of  two  factors  acting  i^imul- 
taneously:  the  general,  necessarily  central  disturbance  of  innervation 
of  the  vessels  on  the  one  hand,  and  the  direct  lesion  on  the  other. 

Etiology. — Urticaria  may  be  caused  by  external  irritation  (insect 
bito>,  sting  of  nettles,  caterpillars).  On  the  other  hand  it  is  unques- 
tionably occasioned  by  substances  which  affect  ihv  «kin  from  the  intes- 
tine. Wc  thus  find  urticaria  after  ])artaking  of  strawberries  and  other 
fruit,  of  smoked  meat,  fish,  venison,  slM^fiah,  cheese,  spices,  etc.  These 
substances  seem  even  to  be  able  to  exercise  an  influence  on  the  nursing 
baby  through  the  milk  of  the  mother,  at  least  Firmin  observed  urticaria 
in  an  infant  whose  imrsinir  mothi  r  had  paitakt  n  nf  nystcrs  and  fishes. 
In  the  third  place,  autniiituxiratioii  liuds  to  fciinriit  at  ion  ntKl  pvitre- 
'^action  ^demonstration  of  indican  and  sulphuric  ether;,  i'iiiasites  in 
children's  intestines  cause  urticaria,  and  this  seems  to  be  even  the  case 
vith  cchinococci.  Whether  an  arthritic  process  has  any  influence  on 
the  causation  of  urticaria  (through  blood  dyscr&sia)  is  still  doubtfull. 
It  is  certainly  surprising  that  Wright  asserts  having  rnred  urticaria 
by  the  internal  adnunistration  of  calcium  cldoride  (through  increased 
coagulability  of  the  blood).  General  nervous  disorders  like  hysteria 
are  a  cause  of  urticaria,  especially  in  young  girls.  Besides  there  seems 
to  exist  a  certain  family  Imdimcy  for  the  affection. 

Prognosis. — -In  the  light  form  of  urticaria  the  prognosis  is  very 
favorable.  It  suffices  to  remove  the  cause,  and  after  a  short  time  the 
formation  of  wheals  ceases.  It  is  more  dithcult,  however,  to  clTcct  a 
permanent  cure  of  the  chronic  and  persistent  forms  of  urticaria. 

Differential  Diafnoaia.— To  establish  a  diagnosis  is  compara^ 
ttvely  simple,  as  in  children  otdy  lirhon  urticarius  and  erysipelas,  or 
en'thffna.  come  in  question.  The  di tTerentiation  from  lichen  will  be 
given  in  del  ail  in  the  section  whicli  treats  f)f  tli.it  disr  asc.  A  ronfusion 
with  erysipelas  and  erythema  can  oidy  occur  when  urticaria  covers  large 
patches  of  the  face  or  entire  parts  of  the  body.  The  presence  of  fever 
will  decide  the  question.  In  erythema  again  there  b  no  such  extensive 
swelling  and  a'dema  as  in  urticaria. 

Treatment.— The  therapy  enfh  avors  in  the  first  place  to  remove 
the  existing  harm  and  its  cause.  Should  the  cause  be  external,  protection 
of  the  skin  should  be  provided  for,  while  an  internal  cause  shotild  be 
removed  by  laxatives  and  disinfectants  so  as  to  cleanse  the  intestine 
(calomel,  rhubarb  pt(  ]>arutions,  Carlsbad  salts  in  older  children;  dis- 
infectants: naphthalin,  ichthyol  and  sail*  vlatr  preparatioiis'i.  In 
frecpiently  recurring  urticaria  lon<r-(  oniiuueti  use  of  Carlsbad  or  Marirn- 
bad  waters  is  indicated.  By  regulation  of  the  diet  the  intestine  should 
be  protected  from  all  irritation.  The  intestine  should  be  treated  direct  by 
irrigation  or  by  washing  the  stomach. 
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The  local  treatment  intends  to  relieve  tlie  itching  by  washing  with 

cooling  fluiils  in  order  to  jin  vciit  tlic  formation  of  new  wheals.  Thus, 
washing  with  thymol  and  menthol  spirits,  acetic  water  and  citric  water 
followed  hy  dustin<:  tlic  skin  with  talcum  or  amylum.  Besides  moling 
ointments  witli  menthol  or  rarl>olie  acid  (the  doses  for  littK-  eliildren 
being  (juite  weak):  should  be  aijjilicd.  In  the  majority  of  cases  hatlis 
arc  exceedingly  grateful  in  prunius,  altliough  it  happens  here  and  there 
in  cluldren  that  the  wheals  increase  in  consequence  of  the  hot  tub.  As 
additions  to  the  bath  I  have  found  the  following  to  be  the  best:  soda 
baths  (I  to  i  lbs.  for  a  child's  bath),  or  sulphur  baths  with  Vlemingkx^s 
solution  (30  to  oO  Gm.  to  a  child's  bath).  Also  baths  of  potassium  per- 
manganate (3  Gm.  per  bath)  or  bolus  alba  (J  lb.  to  the  bath)  have  a 
soothinj;;  effect.  If  the  baths  are  borne  well,  children  will  experience 
great  relief  l)y  prolonging  them.  It  goes  without  saying  that  nervous  or 
hysterical  complaints  or  disturbances  in  the  general  condition  should 
be  treated  simultaneously,  should  such  be  present.  To  relieve  excessive 
pruritus  in  older  children,  it  is  advisable  to  try  weak  doses  of  antipyrin 
and  potassium  bromide. 

Urticaria  FaeiUia  (dermographisme,  dermatoneurose  st^reograph- 
ique,  urticaria  graphica,  etc.). — Gull,  in  1859,  first  described  what  he 
called  urticaria  factitia,  being  a  vasomotor  disturbance  of  the  skin 
recognised  long  ago.  It  consists  of  straight,  vvhealy,  white  pimples 
which  appear  ujjon  the  skin  on  e.xtcrual  irrituliuu  (scratching,  finger 
nails),  they  have  a  red  margin  and  persist  for  a  shorter  or  longer  period. 
The  trouble  is  mostly  met  with  in  i)er8ons  with  a  nervous  disposition, 
especially  in  hysterical  patients.  It  is  not  very  frequent  in  children. 
Bartfa^l^my  has  described  it  occurring  in  children  of  three,  five,  six  and 
^ght  years,  calling  attention  to  the  fact  that  heredity  seems  to  exert  a 
certain  influence. 

STROPHULUS  OR  LICHEN  URTICATUS 

Synonyms. — Lielun  urticatus  (V'illan,  Bateman),  stro[>hulus  iCaze- 
nave),  varicellar  prurigo  (Hutchinson),  prurigo  simplex  (Brocq),  prurigo 
ti>mporattea  (Tommasoli),  urticaria  papulosa  (Colcott  Fox^Hebra), 
lichen  simplex  acutus  (Vidal). 

Clinical  Picture  (see  Plate  55). — ^The  affection  described  by  Villan, 
<le  Rayer,  Hardy,  ami  Colcott  Fox  pertains  closely  to  the  urticaria 
aeries.  It  consists  of  large  wheah  oflloreseences  which  occur  in  earliest 
infancy,  disappear  more  or  less  rapidly  and  itch  con^idrrahly.  The 
wiieal.s  become  Hatter  toward  tiie  periphery  and,  in  contiast  to  unicarial 
wheals,  have  a  couelike,  blunt  prominence  in  the  centre,  iiie  t-ruption 
iii  generally  found  on  the  trunk,  then  the  extremities  (elbow,  knee, 
/lexer  surface  of  the  wrist,  etc.).  Frequently  these  wheals  are  covered  with 
a  central  vesicle,  similar  to  chicken-pox,  particularly  at  the  hands  and  feet. 
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Course. — The  affection  ge 
tainly  within  the  fir.-*t  year,  and 

Fn».  07. 


Pimplmlufi.  (At  lltd  l«wrr  rxlrrmilira 
iKiinp  «f  llip  r1flnrrw*ncr«  exiiibit  I)ip  IxiIIuu* 
(unn.)    Sile: — Trunk  mad  extrriniliro. 


many  scratch  effects  is  in  a  thic 
Pathology. — The  affection 


icrally  occurs  in  the  third  month,  cer- 
lasts  till  the  thinl  or  fourth  year,  rarely 
up  to  the  eighth.  A  few  authors 
(Jarisch)  have  observed  .strophulus  as 
early  as  in  the  first  few  weeks  of  life. 
The  wheals  which  develop,  especially 
in  the  evening,  are  vivid  red  and  itch 
considerably,  so  that  children  show 
great  restlessness  prior  to  an  attack 
and  an-  unable  to  sleep,  .\fter  a  time 
the  eruption  heals  until  occa.sionally 
there  is  a  fresh  relapse.  The  bullous 
form  of  strophulus  is  comparatively 
not  rare  {Fo\  ha.s  foun<i  103  ca^es  with 
vesicles  among  209).  If  the  child  is 
taken  to  the  physician  in  this  condition, 
the  vesicles  may  be  able  to  completely 
hi(l(>  the  pathological  picture,  so  that  • 
it  is  almost  impossible  to  make  a  diag- 
nosis. The  affection  usually  occurs 
(luring  the  summer  and  disappears  in 
winter.  In  December  it  is  least  fre- 
(pient,  in  .Tune  and  July  the  most 
fre(|uent.  Sonietinu's  it  follows  in  the 
wake  of  chicken-po.x  (hence  the  name 
varicellar  prurigo  —  Hutchinson),  of 
measles  and  dentition  (hence  the  name 
feu  de  dentition).  Nearly  always  it  is 
met  with  in  the  course  of  gastric  disor- 
ders. The  papules  thenjselves  may 
last  for  several  days,  and  as  they  itch 
considerably,  and  as  there  is  conse- 
quently a  great  deal  of  scratching, 
they  have  formed  a  small  .scab  by  the 
time  they  come  to  the  healing  point. 
If  these  spasmodic  attacks  are  of  fre- 
quent recurrence,  the  affection  may 
last  months  an<l  years,  taxing  the 
little  patients  severely  by  .sleeple.ssness 
and  pruritus.  Often  the  neighboring 
lyniph-glands  are  found  to  be  enlarged 
and  the  skin  in  consequence  of  the 
kened  condition  as  is  also  seen  in  prurigo, 
presents  the  picture  of  urticaria  com- 
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plicatnl  by  an  inflammatory  olomont.  This  is  the  central  portion  of 
the  lesion  which  grows  upon  the  wheals  (Fox-DarierV 

Etiology. — The  causes  of  strophuluij  arc  aluio.si  universaiiy  ac- 
cepted to  be  fermentation  in  the  intestine,  the  toxins  of  which  are 
responsible  (or  tlie  eruption.  Blaschko  has  observed  rachitis  in  50  per 
cent,  of  his  cases,  an<l  often  dyspnoea  ililatation  of  the  stoniaeh. 

Funk  and  Grunzach  nearly  ah\:i\  -  found  racliitis  in  4't  eases,  Blasehko 
besid*'s  found  antemia  dis[)r(>])Mrtiniiati'ly  oftfii.  Otliei-s  have  held 
Hea  bites  (Hutchinson)  and  dentition  (^Zalinpoeken,  leu  de  dents)  re- 
sponsible for  it.  Personally  I  have  almost  invariably  found  strophulus 
foUomng  in  the  vake  of  intestinal  disorders  and  generally  obtained 
improvcni>  lit  ntul  cure  by  changing  the  diet.  Wlictber  hereditary  syph- 
ilis can  also  be  held  rr'sponsible  for  thh  nfTcrlinn,  ]<  as  yrt  nnt  prcivrn, 

Diagnosis. — For  purposes  of  tlifterential  diagnosis  eoine  in  i|ue>lifin 
urticaria,  prurigo  (sec  next  paragraph)  and  chicken-pox.  From  urticaria 
it  is  distinguished  by  the  inflammatory  cone;  from  chicken-pox  by  its 
long  duration,  frequent  recurrences  and  nightly  exaerrbations. 

Prognosis.— The  prognosis  is  generally  favorable,  and  the  affection 
nearly  always  heals  spontaneously. 

Treatment. — The  treatuieni  is  ia  the  finst  place  directed  to  the 
removal  of  the  cause,  and  in  the  second  place  to  give  relief  to  the  patient. 
Therefore,  according  to  prevailing  conditions,  the  first  step  will  be 
either  to  attend  to  the  intestinal  disorder,  tn  ;it  the  rachitis  or  remove 
thr*  anfT'mia.  Tht-  clraiisini:  of  the  iiit(  <iini'  is  done  on  the  priiicipli's 
already  exjjlaincd  in  urticaria,  rir.;  in  luy  own  rn^r-^,  (and  also  Zapp<'rl's) 
pure  milk  diet  has  proved  best.  Lassar  recommends  puivis  liquiritite 
compositus  (P.G.)  which  has  also  rendered  excellent  service  in  a  number 
of  my  cases.  The  general  condition  should  be  improved  by  iron 
preparations  and  codliver  oil  with  phosphorus. 

The  Inral  (rcatmi  nt  oonsisls  in  ill.'  first  place  in  procuring  a  cool 
night's  lest  atul  using  linen  undert  lutliing  in  order  to  relieve  the  itching. 
Besides,  sulphur  baths  are  to  be  recomm<'nded,  especially  combined 
with  application  of  sulphur  soap  foam  (Bcrgcr's,  Unna's,  Eichhoff's 
soaps);  also  lukewarm  salt  baths  have  an  excellent  efTe' t  in  some  cases. 
On  the  other  hand,  simple  warm  baths  without  any  addition  se(>m  to 
have  an  injurious  effect.  Cooling  ointnif*n1<  with  carbolic  acid  (().'> 
per  cent,  caution!)  or  with  2  per  cent,  naphihol  (Joseph)  are  applied 
locally,  or  cool  washings  with  acetic  water  and  spirits  of  thymol,  menthol 
or  carbolic  acid.  To  relieve  the  excessive  itching  Blaschko  recommends 
internally:  Antipyrin  !.."»  Cm.  (22  gr.),  aqua  destill.,  syrup,  gummo.s.  aa 
25.0  Gm.  (loz.),one  teaspoonful  in  Uic  riiiiu';  also  baker's  yejist  (once 
or  twire  daily  one  teaspoonful  in  milk)  or  menthol  0.1  Gm  gr.), 
ol.  amygd.  0.25  Gm.  (4  gr.)  three  timcii  daily  1  capsule)  is  to  be 
recommended  for  older  children. 
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URTICARIA  PIGMENTOSA  (Sanff»ter)  or  URTICARIA 
XANTBELASMOIDBS  {TUiurv  F«t) 

Clinical  Pictare.— Urticaria  pigmentosa  devdopa  either  at  birth 

or  during  the  (irst  year  of  life,  and  porj-ist.s  during  a  great  part  of  the 
patient's  life  It  may  evi'ii  develop  in  utero  (Arning,  Fabry,  Ilaab) 
and  coiisLsts  in  the  a|)pearance  of  vivid  red  elevated  urticarial  foci, 
roundi;^h  in  shape.  The  color  of  the  .spuis  gradually  changes  into  brown- 
ish red  to  sepia  brown  or  yellowish;  sometimes  brown  or  sepia  brown 
elevations  remain  Ixdiiml,  which  may  be  arranged  in  crest-,  or  in  streaks, 
and  n^pff^cdt  a  tutnnrlik"  nio!Iii,-.cifi)rm  {ypc  (Xobl).  The  affection  18 
found  oil  tlir  trunk,  extremities,  lieail  and  face. 

Course. — The  eruptions  may  occur  very  frequently,  especially 
during  the  first  year,  they  then  become  gradually  less  and  disappear 
toward  the  twentieth  year.  One  solitary  case  has  been  observed  to  last 
beyond  the  fortieth  year.  .Sometimes  there  is  a  slight  irritability  of  the 
vasomotor-*,  frequently  erythema  and  wheals  in  the  old  pigmentary 
places,  in  other  iui»tanc<.>:>  the  urticarial  manifestations  are  entirely 
absent  and  the  alfected  places  rather  make  the  impression  of  a  tumorlike 
elevation  up  to  1  cm.  above  the  level  of  the  skin.  Here  and  there  some 
of  the  efflorescences  exhibit  vesicular  f  u  tnaf ions.  Arning  and  Veiel 
have  observed  pc7P!iin  among  the  complications.  Urticaria  factitia  has 
been  olwcrved  matv  frtMpit  iitly. 

Pathological  Anatomy.— Urticaria  pigmentosa  is  caused  by  the 
excessive  accumulation  of  those  forms  of  connective  tissue  celU  in 
the  subepithelial  tissue  layer  which  have  been  described  by  Ehrlich  as 
"Mastzfll.'n"  iTnna). 

The  etiology  is  unknown.  Perha]is  thrrn  is  an  inlirritnl  anomaly 
(XeiiiserJ  or  a  eongeniial  tendency  which  proliferates  only  after  birth. 

Diagnosis. — For  purposes  of  diflferenttal  diagnosis  there  is  only 
urticaria  luemorrhagica  (with  pigmentary  healing)  to  be  considered; 
indeed  there  is  no  doubt  that  among  the  one-hundretl  published  cases 
quite  fi  number  belong  to  that  affection.  Certainly  all  ca.ses  which  have 
not  originated  in  the  lirtst  year  of  life  should  be  regarded  with  doubt. 
The  affection  may  also  be  mistaken  temporarily  for  papulous  syphilis. 

Treatment.— So  far,  therapy  has  proved  absolutely  powerless. 
.\rniii^  b  IS  effected  a  cure  in  one  cjxse  by  the  addition,  of  1.5  Gm. 
(22  gr.)  sodium  salicylate  to  the  daily  ration  of  milk. 

PRURIGO  (ffcftro) 

The  form  of  prurigo  which  \'illan  has  included  among  the  papula?, 
ha.s  been  cstabli.-ihed  as  a  i>at hological  type  by  idinand  Hebra.  It  is 
an  alTection  which  begins  at  the  end  of  the  first  or  second  year,  attacks 
the  extensor  surface's  of  the  extremities^,  is  accompanied  by  violent 
itching  and  is  distinguished  by  its  chronic  course.  The  effloresocncea 
consist  of  small  papules,  the  size  of  a  pin-head  or  hemp-seed,  which  itch 
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coiisiticrahly.  Their  rolor  may  bf^  that  of  the  tikin  or  pah'  n*»l  to  white, 
uiul  uti  uccuuui  of  their  tough  consistency  and  localizulion  withiu  the 
cutis  are  often  more  perceptible  to  the  touch  than  to  the  eye. 

Coune. — The  aflfection  often  comnicnces  in  earliest  infancy  with 
spasmodic  urticarial  eruptions  and  lasts  longer  than  ordinary  urticaria. 
It  is  only  toward  the  end  of  the  second  or  the  beginning  of  the  tliird 
year  that  the  sinall  prurigo  papule  appears,  first  at  the  extensor  surface 
of  the  lower,  then  of  the  upper  extremities,  in  the  face  (rare)  and  at  the 
trunk.  They  itch  consideraUy  and  are  therefore  usually  scratched  open 
and  covered  by  a  slight  scab.  These  papules  feel  like  a  grater  when 
rubl)ing  the  skin,  and  there  is  a  strikin}^  numbness  of  the  skin  as  con- 
trasted with  the  smoothness  of  the  flexor  surfaces,  especially  of  the 
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articular  flexions  which  are  soft  and  smooth  and  free  from  papules.  In 
qiiite  a  nvimber  of  cases,  however,  these  premature  urticarial  eruptions 
are  absent  and  the  true  prurigo  papules  appear  immediately  in  the  first 
few  3rearB.  The  itching  is  exceedingly  violent.  The  children  are  rubbing 
day  and  night,  and  for  that  reason  there  are  scratch  effects  in  all  stages; 
in  prurigo  of  long  standing  there  may  be  (as  secom  I  a  i  >  i  fTections)  eczema, 
impt'tigo,  blood  excoriations,  pigmentations  aiul  elephantiastie  thicken- 
ing of  the  skin.  The  lymphatic  <;!ands,  too.  especially  the  inguinal  ones, 
are  considerably  swollen  and  known  as  the  so-calleil  prurigo  buboes. 
According  to  whether  the  itching  is  more  or  less  accentuated  and  accord- 
ing to  whether  the  relapses  occur  more  or  less  frequently,  we  distinguish 

between  pnirlijn  iti  ill's  and  prurigo  jerox  sen  agria. 

The  course  of  prurigo  niitis  is  consideraldy  milder.  Cradually 
the  paroxysms  cease  and  under  proper  attention  and  treatment  the 
efflorescences  heal,  the  children  recover  from  the  pruritic  attacks  and 
the  trouble  is  gradually  overcome. 

IV— » 


Digitized  by  Google 


450 


THE  DISEASES  OF  CHILDREN 


In  prurigo  ferox  the  relapses  follow  in  rapid  succession,  the  general 
condition  of  the  child  Buffers  from  the  attacks,  it  sleeps  badly,  becomes 

nervous  am  I  irritable,  and  generally  remains  puny,  pal<\  thin,  and  badly 
dcvolopcd.  In  c(m.s<v]ucnro  of  the  frefjucnt  rt>Iai)scs  th<'  skin  is  groatly 
thickened,  hn<  :\  d  irk  apix  araiur  from  the  many  scratch  efTects  and 
blood  extravasations,  and  on  it  we  find  all  stages  ol  prurigo,  fine  small 
white  cicatrices  surrounded  by  dark  areolie,  fresh  prurigo  papules,  fresh 
scratch  marks,  impetiginous  vesicles,  ccsematous  changes.  In  such 
cases  the  entire  body  and  face  are  usually  involved. 

The  aflfeetion  is  met  with  in  all  classes,  tln^  lowest  and  the  highest. 
It  usually  appears  in  wiiit<  r,  and  although  it  has  been  observed  by 
EhJers  and  Dubreuiih  during  the  summer,  the  majority  of  patients 
have  always  been  observed  in  the  cold  months.  The  number  of  girls 
was  twice  that  of  the  boys.  Heredity  also  seems  to  play  a  r61e. 

Pathological  Anatomy. — Thr  tisviir  in  the  fresh  papules  is  soft- 
ened, the  lymph  and  blood  vessels  are  dilated,  the  papillary  vessels 
and  the  subpapillary  vascular  network  surrounded  by  small-celled 
iufiltratioD  to  the  vessels  leading  downward;  at  the  same  time  small- 
celled  infiltration  in  the  rete.  In  later  stages  cystic  formations  have 
been  found  in  the  corneal  and  also  in  the  deep<'r  layers  by  Kromeyer, 
Darier,  Leloir  and  Tavernier,  I'nna,  etc.  A  surj)risingly  large  number 
of  ensiiio|iliilr  rell'^  have  been  found  in  thrnc  |(n]>Tiles. 

Etiology. — The  etiology  of  this  aftcction  has  so  far  batiied  us 
completely.  Its  causes  are  the  same  as  those  of  strophulus,  that  is, 
in  the  first  place  digestive  disorders,  putrid  intestines,  etc.  In  favor  of 
this  assumption  may  be  cited  four  cases  of  prurigo  in  which  Finger 
demonstrutci]  inlcstinal  |)Utrrf:iction  and  products  of  (Iccoinpo^ition  in 
the  urine,  which  wen  t  ured  witliout  nny  other  trealment  than  int(  rii;d 
medication  (dietetic  and  antifernientaiivi-j.  On  the  other  hand,  there 
are  children  in  which  this  cause  is  absent  and  where  we  are  without  a 
cause.  TommasoH  and  Besnier  speak  of  a  prurigo  dlath^que,  with* 
out  however  being  able  to  adduce  a  sure  proof  for  their  opinion.  Again 
the  primnry  commencement  of  prurigo  with  urticaria  (observed  by 
Kaposi  ami  later  by  Riehl)  is  remarkable  and  again  gives  rise  to  various 
explanations.  Personally  I  am  inclined  to  look  upon  the  various  urti- 
carial affections  as  separate  skin  manifestations,  caused  by  diff^erent 
poisons,  and  poisons  of  different  virulence,  from  the  intestine. 

Diagnosis.— For  |)urposes  of  differential  diagnosis  strophulus  and 
urticaria  come  in  for  consid'Tation;  also  scabies  and  the  various  forms 
of  eczema.  If  there  is  a  suspicion  of  scabies,  their  ducts  h;t\r  to  be 
looked  for  in  the  skin;  if  there  is  prurigo  with  excessive  ecsema,  prurigo 
will  always  remain  behind  after  the  ecsema  has  healed.  The  facts  that 
the  articular  flexions  in  prurigo  always  remain  free  and  that  typical 
prurigo  papuitc  are  present  aid  in  the  diagnosis. 
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Prognosis. — The  prognosjis  is  favorable  undt  r  aiypropriate  treat- 
mt'iit.  Just  in  this  affection  it  is  of  importance  whether  the  parents  are 
In  a  position  always  to  attend  to  their  sick  child,  or  whether  they  leave 
it  ill  hoini-  uiiattt  iidt'd.  The  prognosis  is  generally  favorable  in  prurigo 
luitLs,  unfavorable  in  prurigo  ferox.  Ehlers  hue.  coiiununicated  with 
every  prurigo  patient  who  had  visited  the  Commune  Hospital  in  Copen- 
hagen during  twenty  years  and  has  thereby  arrived  at  the  following 
statistical  figures:  Cured  23,  improved  4,  not  cured  35,  dead  7,  not 
found  112. 

Treatment. — The  object  .of  the  treatment  is:   (I)  to  cleanM  the 

intestine  as  soon  as  there  is  a  suspicion  of  putrefaction:  (2)  to  improve 
the  general  condition  by  goo<l  nutrition;  (.'3)  to  irlirvc  the  subject ivc 
complaints  and  (4)  to  establish  rnaccralion  and  to  remove  all  the  super- 
ficial cutical  layers.  Internal  medication  for  intestinal  putrefaction: 
benzol  naphthol  0.50-1  6m.  (7-lo  gr.)  per  day,  carbolic  acid  pills 
50  to  60  eg.  (10  gr.)  per  day,  and  the  salicylic  preparations  previously 
mentioned,  or  lactic  acid.  The  general  condition  should  be  improved 
by  good  nutrition,  iodide  of  iron  or  codliver  oil.  To  relieve  the  itch- 
ing, internal  administration  of  antipyrin  5.0  Gm.  {l\  dr.),  syrup  simplex 
Om.  (1  oz.),  1  to  2  teaspoonfuls  every  evening,  or  massafre  as  recom- 
lin  udcd  by  Murrey  and  Ilatst  In  k.  To  suftt  n  and  desquamate  the  skin, 
bathi  take  the  first  place.  Sulphur  baths  an?  the  best  (with  5b  Gni. 
powdered  sulphur  or  30^100  Gm.  Vlemingkx  solution,  or  50  Gm. 
sodium  hyposulphite  for  each  bath).  The  effect  of  the  sulphur  baths  u 
increased  by  washing  with  sulphur  soap  (Bergcr^s,  Unna's,  Eichhoff's). 

Josi  pli  n  coraraends  baths  with  lye,  once  or  twice  a  week.  Aside 
from  sulphur  baths  I  have  been  very  successful  with  diaphoretic  meas- 
tjrf*«.  prescribing  wood  tea  (decoctions-  of  sudorific  woods)  and  syrup 
jaborandi  (proposed  by  O.  Simon:  1  to  2  tablesjioonfuls  in  the  tea),  or 
20  drops  of  a  i  per  cent,  solution  of  pilocarpin.  liatLs  and  iliaphoretic 
measures  should  be  administered  alternately;  after  each  bath  or  diapho- 
retic procedure  the  child  should  be  rubbed  with  a  weak  eptcarin  or 
naphthol  ointment  (Kaposi,  1-5: 100)  or  with  ung.Wilkensonii,  or  band* 
aged  with  a  mild  tar-sulphur  salve.  ( ^^'hen  the  entire  body  is  rubbed  over 
with  naphthol  or  tar,  frequent  examination  of  the  urine  is  necessary.) 

HYDROA  VACCINIFORME  iUazm) 
(Summer  eruption — Hutchinson) 

The  skin  atTcction  de-.<'rib«>d  as  hydroa  vnrt  iniforme  by  Bazin  in 
ISGl  and  again  by  Hutchinson  in  1888  as  summer  eruption  occurs  during 
the  first  year  of  life  and  is  comparatively  rare,  there  being  only  fifty 
published  cases  up  to  the  present.  The  affection  usually  begins  in  the 
first  few  years  and  has  been  described  as  lasting  until  the  thirteenth  or 
fourteenth  year,  in  one  case  even  until  the  thirty-first  year.  In  spring, 
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under  the  influence  of  the  sun,  the  exposed  parts  of  the  body  (face,  neck 
and  back  of  hands)  are  covorcil  after  a  prolonged  stay  in  thf>  sun  with 

coarse  little  {lapules  on  n  n  <Mi  nci!  ha.^^c  which  may  hp  rnvcrod  by  vesi- 
cles: th«'.<«-  turn  into  crustf,  or  tin  rpntre  may  sink  in  producing  a 
vaccuitlurm  fossa,  or  new  vesidcji  may  form  at  the  margin.  After  ten 
or  fourteen  days  the  crtists  fall  off,  leaving  fine  white  elcatrices  behiml 
whieh  look  like  pox  marks.  The  affection  always  occutw  in  spring, 
recurs  in  summer  and  autumn  and  disappears  in  winter.  It  is  almost 
exclusively  n  ehihln  n*-  ilisease;  as  stated  nUove,  only  few  caseS  have 
been  repoitetl  at  a  lul«  i  age  (up  to  tli  rty-oae  years). 

Pathological  Anatomy. — The  skin  changes  which  have  been  de- 
scribed in  detail  by^  MibelK,  Bowen,  and  Mdller,  consist  In  a  white  sero- 
fibrous inflammation  of  all  layers  of  the  skin,  there  being  small  vesicles 
in  the  rote.  Besides,  Moller  found  necrosis  of  the  deeper  layers  of  the 
epiderTTiis  into  the  roriiim. 

Etiology. — The  etiology  uf  this  ailment  is  as  yet  quite  dark.  -\11 
wc  know  is  that  it  occurs  in  all  climates  and  that  both  girls  and  boys  are 
attacked  by  it  in  equal  proportions.  Ehrmann  regards  the  process  as 
a  product  of  the  short-waveil  and  chemically  aetive  rays  of  the  sun. 

Diagnosis.— Till-  (li.-i^nasig  gives  rise  to  no  confusion. 

Prognosis  i>  very  favorable. 

Treatment.  — The  treat  uicul  purposes  protecting  the  skiu  from  the 
rays  of  the  sun.  For  thi^  purpose  Unna  recommends  painting  the  skin 
with  gelatin,  Veiel  wearing  of  orange  colored  and  red  veils,  Hammer 
the  application  of  quinine  salts  in  aqueous  acetieised  solution,  M^ler 
believes  in  hardening!  the  skin  by  more  exposures. 

Internal  and  external  treatment  have  remained  without  success. 

BURNS 

According  to  the  nature  and  duration  of  the  bum  we  diatingubh 
three  degrees. 

Rnrny  n]  thi  prst  ihffri'v  s^vi  in  i  liiMn  ii  liv  srnldiii<:  with 

water  at  a  temp,  rat  ure  of  M'AY^  tu  1^  "^  1  '>r  h\  slightly  touching  hot 
objects,  etc.  The  skin  beeonies  red,  .sweil.s,  inii  tis,  pains,  and  exhibits  the 
manifestations  of  simple  heat  dermatitis.  After  a  few  days  the  inflam- 
mation pales  off  and  there  is  a  gradual  transition  into  the  normal  state. 

Burns  of  the  second  detp-ce  occur  in  children  by  SCalding  with  water 
between  IS.S,°  F.  an  !  212"  F,,  steani,  fire.  etc..  acting  r»n  the  skin  only  a 
short  titne.  On  sin  hy[Hiaiuic,  anlematous  skin  we  observe  vesicles 
which  may  attain  the  siz(>  of  a  hen'.«  egg  and  are  filled  with  a  limpid  or 
yellowish  serous  fluid  and  after  a  time  become  ulcerative.  On  removing 
the  cystic  cover,  the  inflamed,  suppurative  rete  Malpighii  is  exposed,  and 
it  requiref5  one  to  three  weeks  until  the  new  formntinn  of  the  skin  is 
complete.  This  takes  place  in  the  following  way.  On  the  red  secretory 
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Mlifaee  arise  nmall  whitish  epithelial  inlands  which  gradually  expand 

and  run  into  eaeli  ntlu  r.  Th(»  licalid  places  have  first  a  red  and  then  a 
brownish  pip;iiit'iitatinn.  Burns  of  the  second  degree  arc  exceedingly 
painful,  especially  after  the  cystic  cover  has  been  removed  and  the 
wound  exposed  to  the  air. 

Burns  of  the  third  degree  occur  through  the  long  continued  effect  of 
boiling  fluid,  burning  clothes,  contact  with  nmlten  metals,  etc.  They 
lead  to  necrosis  or  eschars  nf  the  Imrnt  skin,  which  looks  white.  Mark, 
incinerated  or  leatherlike  ami  1-  iasensilivp .  .\fter  a  dcnian  atinn  \\\u> 
has  been  formed  (after  about  three  to  five  days)  the  sUiugli.s  gradually 
scale  off  (one  to  two  weeks),  the  new  formation  of  the  slcin  again  takes 
place  from  the  epithelial  iidands  as  in  bums  of  the  second  degree.  If 
the  defects  are  very  dee[),  the  burns  heal  with  an  irregular  cicatrix,  often 
with  very  unpleasant  ectopia  (trismus)  and  contractures  of  the  extremi- 
ties. The  more  extensive  the  burns,  the  more  unfavorable  the  prognosis, 
the  general  acceptation  being  that  if  one-tliird  of  the  body  luus  been 
consumed,  all  attempts  to  save  the  patient's  life  are  doomed  to  failure. 
In  severe  burns  on  an  extensive  scale  sufferers  perish  under  the  following 
manifestations:  whereas  ilurin^  the  first  day  or  two  the  temperatun-  is 
normal  or  sn!)iu)rinal,  U-wr  i:railuali\'  develops,  and  under  excruciating 
pain,  comlitions  of  exeiiation,  delirium,  numbness,  epilepsy,  cardiac 
weakness,  vomiting,  singultus  and  anuria  occur  After  one  or  two  more 
days  death  ensues  in  deep  coma. 

In  children,  esi^ecially  the  newborn,  the  most  freipient  burns  are 
tho.-^e  of  the  first  degree,  caused  by  hot  water,  the  skin  ofthe  newlwirn 
infant  Ik  in^'  >o  sensitive  that  it  responds  with  manifestations  of  burns 
even  to  a  temperature  of  37°  C.  (9S.t;°  F.). 

Prognosis.— In  children  the  prognosis  is  good  only  in  burns  of 
the  first  degree;  the  more  extensive  burns  of  the  second  degre<>  very 
frequently  {irove  fatal.  The  prognosis  of  the  third  degree  is  directly 
unfavornlile. 

Diagnosis. —  For  purposes  of  differential  tliagnosis  peniphigu.-i 
neonatorum  and  epiilermolysis  bullosa  come  in  question.  To  rccognizO 
the  former  affeetion,  the  question  of  contagiousness  iti  of  importance,  as 
to  whether  .-iru'ihu  (  ax  ~  h:ive  occurred  in  the  same  family  or  in  that  of 
the  midwife.  In  epidermolysis  heredity  is  the  point  to  rlMcidate,  but  nbov«- 
ail  in  all  eases  of  burns  there  are  always  inllammatory  manifestations. 

Treatment. — The  treatnu-nt  shr)uld  be  anodyne  in  the  lii-st  plac«- 
hy  shutting  off  the  air  and  applying  <  ooling  bandages.  In  the  second 
place  antiseptic  measures  should  be  instituted  in  order  to  prt^vent  the 
spreading  of  infeetious  innaininations.  The  hums  of  the  first  and  seeond 
doirrer~-  af'  best  carefully  cleansed,  washed  and  powdererl  dry  with 
bisrniith  [unvder  or  derniatol.  An  excellent  re-^ult  is  attained  in  !)urns 
of  the- Seconal  degree  by  liardelcben's  bismuth  bandages  iopen  th<'  wln  alsi 
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oovnr  burned  places  wiili  bismuth  bandage  and  chaiigc  bandage  every 
eight  days).  Liniewater  bantlages  with  linseed  oil  (aqua  calcic,  oh^uni 
lini  aa  50.0,  thymol  0.1).  To  relieve  the  pain  I  have  found  10  per  cent, 
bismuth-ichthyot  ointment  to  be  of  good  effect.  As  diainfeetiog  and  cool- 
ing lotions  after  the  desquamation,  the  ht-M  i  ffeet  is  produced  by  acetic 
alumina,  boric  acid  bantlnises,  etc.  1::  ^ep  i-xtensive  th>t ructions 
Tlebra's  pfrmant  ut  waterbath,  'iti"  to  :Hf  i.'.  {7S,.H°  F.  to  Sti*'  !• .  i  w  ill 
prove  indispensable.  The  patient  remains  suspended  in  the  uniforndy 
heated  water  by  meann  of  a  frame  or  sheet.  If  the  extremities  are 
extensively  burnt,  extenaion  bandage*  have  to  be  applied  on  account 
of  ciratrixation.  To  meet  conditions  of  excitation,  collapse  and  pun, 
the  corresponding  general  directions  have  to  be  applied. 

DBRMATITI8  HBHPBTtFORlll8  (Dnkrim^y 
Hydroa  pruriglnosa  (Tilbury  Fox)»  Dcrmatite  potymorphe  pniri- 
glncuso  rhionique  4  pouss^es  successives  (Hallopeau),  Dermatite 

polyniorphc  <loulour»-use  (Rroc(i). 

Under  the  nanic  nf  di  rtnatiris  In  rpctifoi mis,  Duhring  in  Philadelphia 
ha^  describi'd  an  afleetion  w  hi'  h  occurs  comparatively  infre()uently  in 
children.  It  is  distiuguisheii  by  its  many  varieties  of  form  but  the 
herpatic  (annular)  arrangement  of  its  vesicles  Is  characterbtlc.  In  this 
affeetion  arc  combined  all  forms  of  dermatitis  (urticaria^  erythema, 
pustules,  j)apulous  manlfestaticms  along  with  eczematous  ones),  occur- 
ring simnltancdtisly  f)r  .s(>par.itrly.  TIic  afTrction  is  a('enmpanie<l  by 
slight  fever,  t'onsnlerable  itching  and  burning;  ihv  etilorescences  may 
heal,  but  always  recur  in  the  ."same  or  a  different  arrangement.  There 
are  continually  fresh  paroxysms,  patients  scratch  the  efflorescences 
open  so  that  secondary  inflammatory  manifestations  (pustulous  or 
impetiginous,  etc.)  are  found  interspersed  everywhere.  The  affection 
is  chronic. 

Dermatitis  lierp<t iformis,  of  which  about  sixty  cases  have  hern 
reported  to  have  occurred  during  childhood,  occurs  chiefly  in  boy.s 
(Meynet  et  Pdhu:  17  boys  as  against  7  girls),  and  at  every  age  during 
childhood.  Nearly  all  patients  possess  a  certain  degree  of  nervousness  or 

arc  the  offspring  of  niTvous  parents.  Heredity,  too,  seems  to  play  a  cer- 
tain r<']r     \nthing  definite  is  known  a>  to  it.s  connection  with  vaccination. 

Etiology.    The  etinW^wv  \^  unknown  nut oxicat icn  neurosis?) 
Prognosis  benign,  ii.'^ide  from  chronicity  and  difiiculty  iu  curing 
the  disease. 

Treatment. — By  the  administration  of  arsenic  and  strychnine, 

general  dirra!}*  rules  and  due  attention  to  the  intestine,  the  general 
condition  .shouM  be  improved.  Baths  and  medicament*^  to  relieve  the 
itching  should  tve  jirescribed  (sulphur,  tar,  etc.);  the  aiTicted  part 
iihould  be  bandaged  in  order  to  effect  the  healing  of  the  dermatitis. 
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ECZEMA 

Eczema  is  essentially  a  HTipcrficial  catarrh  of  the  slvin,  ^vith  an 
inflammation  of  tho  iij^jx  r  liiyiMsof  the  conncctivi'  tissue  and  ciiithcliiun 
of  the  epidermis,  and  is  attended  by  perspiration;  there  is  tiierefore 
a  surface  infiltration  and  transudation  of  the  cortum  and  vesicle  form* 
ation  of  the  epithelium.  The  affection  is  characterised  by  acute  onset, 
frequent  generalization,  extreme  irritability  of  the  eczematous  »kin, 
tendency  to  relapses  and  chronic  stage,  and  healing  without  leaving 
any  scars        Plate  57). 

The  course  uf  ihv  alTeetion  is  generally  follows:  At  first  the 
skin  becomes  slightly  crythematouM  and  a-deuiatous,  tense  {stadium 
eryikemaUmim) ;  then  small,  more  or  less  hyperfcmic,  not  very  coarse 
nodules  appear  on  the  skin,  which  collect  around  the  sweut-glands  and 
hiur  follicles  {stadium  papillosum).  Gradually  the  small  nodules  develop 
into  vosiclcs  (stiulium  ve.nculo^fntji^  and  become  iilrfrative  as  soon  as 
an  itifiTtious  stimulus  penetrates  into  the  vesicles  yuludtum  impetigino- 
sam).  If  they  are  opened  through  scratching  and  rubbing,  and  the 
base  of  the  vesicles  is  exposed,  we  observe  the  hyper»mie,  exudative, 
ecsematous  layer  of  the  skin  (gtadium  madidans).  This  hypersmie 
skin  exudes  a  highly  serous,  hoii<  y-colored  fluid,  which  dries  and  collects 
on  the  skin,  formintr  crusts  and  scabs  (stath'ufft  nqiinmnrivtn).  The  longer 
the  affection  p(rsi-t>,  the  more  intense  become-  the  inflammation 
of  the  corium  and  cutis;  the  skin  becomes  coarsely  inlilt rated,  highly 
irritable  and  responds  immediatdy  to  irritation  by  the  formation  of 
new  vesicles. 

Acute  eczema  occurs  in  localized,  sharply  demarcated  foci  of  a 
papulous  and  veFirular  nature.  Soon  new  foci  are  being  formc'l  in  the 
neijihborhood  which  hccoinc  conHucnt  and  .'^iirrar!:  in  thi?  way  they 
may  involve  the  entire  body,  but  considerable  areas  may  escape.  There 
is  slight  devation  of  temperature  with  considerable  pruritus  which 
occurs  in  paroxysms  at  day  and  night,  causing  patients  to  scratch  them" 
selves  to  such  an  extent  as  to  expose  the  exuding  skin.  After  the  acute 
stage  has  |iassed  into  the  exuilative  >1;il;<',  it  may  persist  for  weeks  and 
months,  gradually  Ixcmnin;:  s*iuani(Mi>,  (ir  the  skin  nia\-  eradually  heal 
80  that  on  superlieial  exanuiuition  it  appears  healthy,  nevertheless  it 
is  susceptible  to  every  fresh  irritation,  causing  new  eruptions  and  ex- 
acerbations at  the  old  spots  which  had  apparently  healed.  In  chronic 
cases  the  entire  body  is  oft«'n  attacked,  and  the  general  <-on<!ition  suffers 
not  only  from  the  excessive  itr  hinir.  but  also  from  the  sleeiili  s-ness  it 
occasions.  There  arise,  e<fH  <  i;illy  in  ehihlren,  ili.sorders  of  nuliition, 
vomiting  and  diarrhcra,  all  of  which  probal>ly  being  connected  with  the 
ecsema:  there  may  be  bronchitis  and  frequently  even  asthmatic  attacks 
which  may  occur  vicariously  with  fresh  eczematous  eruptions.  Infan* 
tile  ecsema  is  divided  into  attacks  during  the  nursing  and  later  periods. 
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The  eczonia  of  the  niirs-ing  period  very  often  begins  during  the  first 
few  weeks  of  life,  and  has  been  observed  by  some  authors  (Dubreuilh) 
as  crusta  lactea  as  early  as  the  Ix^ginning  of  the  third  week.  Commencing 
at  the  head,  face,  che<'ks,  ears,  it  slowly  spreads  to  the  nape  of  the  neck, 
the  chest,  and  may  involve  the  arms,  legs  and  alxlomen.  This  eczema  of 
the  nursing  period  causes  very  considerable  itching,  and  ••hildren  are 
apt  to  scratch  the  pustules  open  very  promptly.  At  first  an  erythematous 


Fio.  «». 


and  papulous  eruption,  it  soon  becomes  vesiculous  and  remains  in  a 
crusty  ami  impetiginous  condition  for  a  considerable  time  because 
infected  from  the  continuous  scratching  to  which  children  are  prone. 
In  such  cases  the  affection  attacks  the  entire  body  in  the  .'-hape  of 
pla(|ues,  spn-ads  to  the  back,  clx'st  and  extremities,  proceeils  in  the 
shape  of  eczematous  intertrigf)  to  the  genito-erural  folds  of  the  perineum 
and  anus,  or  travels  to  the  cervical  folds  and  articular  llexures.  This 
condition  remains  statiiuiary  for  many  weeks  and  months:  it  is  a  tor- 
ment not  only  to  tlu-  children,  but  also  to  parents  and  physicians.  The 
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extent  to  which  nurxliiigs  suffer  from  eczema,  varies:  especially  in  the 
localized  trouble  children  are  fre<iuently  observed  to  be  of  very  good 
general  appearance  and  to  thrive  well,  and  only  in  the  highly  exudative 
forms  which  attack  the  whole  body  is  there  often  a  considerable  dis- 
turbance of  the  constitutional  condition. 

Eczema  of  the  head  of  nurslings  is  of  different  kinds:  (1)  the 
entire  face  may  be  attacked,  especially  in  early  infancy;  (2)  sharply 
demarcated  large  surfaces  of  the  forehead,  cheeks  and  upper  lips  may 
be  attacked;  (3)  the  eruption  may  be  confined  to  small  islands  of  the 
face:  (4)  it  may  originate  at  the  hairy  part  of  the  head,  when,  under 
the  influence  of  seborrha?a  which  may  often  be  present,  it  may  spread 

Fio.  70. 


Kcienuttous  interlrtgo.    Kcaema  of  the  articular  floxurea. 


on.  Under  the  irritation  of  eczcnm,  together  with  the  honey-colored 
serous  perspiration,  with  sehorrlueic  ma.sses,  a  thick  crust  is  formed, 
matting  the  hair  together,  whicli  emits  an  offensive  cxlor,  and  becomes 
(lisint('grate<l.  Under  this  tliick  conglomeration  of  hair,  crusts,  etc., 
the  eczema  easily  becomes  impetiginous,  in  which  case  the  neighboring 
lymphatic  glands,  especially  the  cervical  ones,  may  be  observed  to 
become  cnlargrd  and  ulcerate.  This  glandular  cidargcment  as  well 
a.<<  the  itnpetiginous  changes  of  the  eczema  of  the  head  usually  spreads 
symmetrically  to  the  ears,  thcnci-  to  the  checks  and  neck,  and  finally 
to  the  entire  body.  Th<'sr  eczemas  of  tl»c  head  and  face  are  exceedingly 
ubstinate  and  have  a  tendency  to  relapse. 

In  a  child  with  scrofulous  diathesis  we  generally  find  the  pathological 
picture  which  has  been  ilescribed  as  srr(>luloui<  eczema.    The  nose  and 
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the  mucous  membrane  of  the  nasal  ostia  arc  cczematously  .nfTceted  and 
swollen,  and  tlu  re  is  (iMlema  of  the  edges  of  the  lids  and  lips.  The  in- 
volvement of  the  upper  lip  especially  frequently  causes  such  an  exten- 
sive swelling  that  it  assumes  a  proboscirorm  appearance,  and  together 
with  the  ecscma  of  lids  and  nose  and  the  scrofulous  conjunctivitis  which 
is  often  j^resent,  it  often  represents  the  type  of  scrofulous  ecsema  which 
may  lead  tn  a  kind  of  leontinsis. 

The  auricles,  which  become  considerably  enlarged,  are  cedematous 
and  crusty,  and  often,  especially  in  the  chronic  stage,  there  are  perma- 
nent fissures  behind  the  ears  at  the  folds.  Very  often  aural  ecsema 
is  connected  with  a  purulent  catarrh  of  the  middle  ear. 

Ocoasiiin;\lly  there  is  a  complication  of  facial  eczema  of  small  chil- 
dren in  the  shape  nf  a  varieellar  ec:?oma  accompnnird  by  high  fever  and 
occurring  in  suddi  n  ni^lics.  wliich  usually  attacks  the  face  first  and  thru 
spreads  to  the  ut  (  k  ami  sUouldLi.s.  The  affection  lasts  two  to  three  weeks 
and  heals,  leaving  pigmented  spots  and  flat  scars  behind  which  resemble 
varlcdla.  Kaposi,  to  whom  we  are  indebted  for  this  communication, 
has  observed  ono  Sttch  CSSe  with  fatal  termination.  But  whether  this 
particular  chso  was  not  complicated  by  a  secondary  varicellar  affection, 
is  an  open  question. 

If  the  eczema  involves  the  trunk  of  the  body,  it  usually  extends 
first  in  the  shape  of  eetemotow  inUrtriga  to  the  cervical  folds,  articular 
flexures,  genitals  (scrotum  or  vulva),  and  then  affects  nates,  thighs 
and  feet.  Eczcmatous  intertrigo  is  caused  by  friction  in  the  folds  and 

flcxtiros  through  maeoration  consofjiicnt  upon  oxrrotinns  and  secretions, 
and  usually  occurs  in  excessively  fat  chiMn  ri  in  places  where  the  skin 
of  two  parts  comes  in  contact.  Intertrigo  is  accompajiied  by  consider- 
able itching.  In  this  form  of  ecsema  we  observe  all  stages  of  the  ecsema^ 
tous  process  (erythematous,  pustulous,  impetiginous  and  similar  forms), 
there  are  erosions,  ulcerations  and  dermatic  changes,  which  can  only 
with  ilifTiculty  be  distin"ui>3hrd  from  syjihilitie  manifestations.  For 
this  reason  it  has  been  designated  by  the  Trench  erythema  syphiloide 
post6rosive  or  syphilide  post-<5rosive  (Jacquet).  The  forms  of  eczema 
occurring  at  the  extremities  do  not  show  any  peculiarities,  but  attention 
should  be  pud  also  in  these  cases  to  eruptions  at  the  articular  flexures. 

In  the  more  advanced  infantile  period  two  further  forms  of  eczema 
arc  of  particularly  frecpient  occurrenec,  asifle  from  the  frequently  re- 
curring scrofulou«  rcr.vmn.  Oik»  form  oet-urs  especially  with  the  lower 
class  of  the  population  in  connection  with  head  lice.  As  a  rule  the 
exceedingly  violent  itching  is  responmble  for  scratches  of  the  skin,  a 
secondary  impetiginous  ecsema  developing,  which  with  the  crusts  and 
matted  hair  forms  that  peculiar  tissue  which  is  known  under  the  name 
of  plira  pnlnntra.  and  in  whicb  both  pediculi  and  their  eggs  (nits)  are 
always  encountered. 
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Occasionally  an  acute  ecxema  with  febrile  manifestations  occurs 

under  the  form  of  eczema  rubrum  wliich  rapidly  involves  the  entire 
body  and  is  charactcriz  1  hv  the  phenomenon  of  the  skin  of  the  entire 
body  assuming  a  brii^ht  red  tu  hluc  red  hue,  and  a  srarlatinifnrm  ap- 
pearance. This  is  soon  followed  by  the  exudative  nta^'c.  the  skin  becomes 
8quainou!>  and  crusty,  and  either  heals  under  appropriate  treatnu  nt  or 
passes  into  a  chronic  state,  if  neglected.  The  caaes  arc  amenable  to 
proper  treatment  and  respond  rapidly. 

As  to  so-called  eczemcUous  mdostosw,  I  cannot  bring  myself  to 
believe  in  the  occurrence  of  interior  disease  after  rapid  healing  of  an 
extensive  ecaema,  although  quite  a  series  <rf  ol)st  rvcrs  (Henoch,  Coroby 
and  especially  Gaucher)  express  themselves  in  favor  of  such  a  possi- 
bility. In  spite  of  the  relatively  largo  eezeraatous  material  which  has 
lK*en  at  my  (lisjxjsal  in  the  course  of  years,  I  have  never  seen  a  single 
case  of  so-calie«l  eczematous  metastasis.  Nevertheless,  it  is  of  course 
sometimes  perfectly  possible  to  observe  complications  in  extensive 
ecsema,  such  as  nephritis;  and  cases  of  febrile  ectema  have  likewise 
been  observed  (see  Prognosis). 

Pathologic  Anatomy. — This  is  a  catarrh  of  the  superficial 
layers  of  the  skin;  the  vessels  of  the  papillary  body  are  enlarged  and 
surrounfled  by  strong  sniall-celied  infiltration;  the  lympliatic  fissures 
are  liistt-nded ;  the  cuti^  shows  considerable  nedemntous  hyper.Tmia, 
Simultaiieouisly  there  is  a  swelling  of  the  rete  Mul])ighii  and  a  loosening 
of  the  epithelial  cells  which  leads  to  the  formation  of  vesicles.  In  chronic 
ecsema  there  is  a  still  stronger  infiltration  with  new-formations  of 
connective  tissue. 

Etiology. — Eczema  may  originate  from  the  most  various  causes. 
In  th(  nursing  baby  we  observe  in  the  first  place  disorders  of  nutrition. 
Xun-^lings'  oezema  is  nearly  always  encountered  in  overfed  aniemic  chil- 
<lren  with  abundant  fat  cushions,  who  suffer  from  gastric  and  int<Ntinal 
<ii.sturbauces,  and  iu  whom  we  have  to  a.ssume  that  defective  a.ssiniila- 
tion  is  the  cause  of  the  eczema.  The  question  whether  there  exi.sis  a 
difference  in  this  respect  in  children  fed  on  mother's  milk  and  those 
artifically  fed,  is  not  yet  determined  with  certainty.  Judging  by  my 
own  personal  experience,  I  am  inclined  to  believe  that  artificially  fed 
babies  suffer  much  more  frequently  from  ecsema  than  breast-fed  ones. 
Possibly  the  composition  of  the  milk  of  wet-nurses  may  contain  an  c\c<'ss 
of  fat  and  have  an  influence  on  the  nutrition  of  the  child.  In  how  far 
dentition  plays  a  role  is  as  yet  an  undecided  (piestion. 

Heredity  also  is  unquestionably  of  some  importance,  for  in  some 
families  nearly  every  child  suffers  from  eczema  in  its  earliest  infancy; 
in  the  same  way  scrofulosis  and  the  lymphatic  diasthesis — which 
Csemy  treats  collectively—are  of  undoubted  Importance 'm  the  etiology 
of  ecsema. 
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Along  with  these  eonsideralioius  the  state  of  the  skin  likewise  elaims 
attention.  Both  excesslxc  (Iryness  of  the  skin  (xorodermia)  and  an 
excessively  fat  condition  of  the  skin  (steatodermia)  may  cause  a  d\s- 
position  for  eczema.  Afjaifi,  anspmie  children  who  have  been  badiy 
nursed  and  fed,  are  su!>cei)tibl('  to  ecziina. 

Attention  was  called  in  the  chapter  on  intertrigo  to  the  great 
importance  of  the  various  secretions  and  excretions  in  the  development 
of  ecxema.  The  secretions  of  the  nose  and  conjunctival  the  stools,  the 
urine  and  above  aU  insufficient  attention  and  want  of  cleanliness  are  the 
chief  causes  of  intertrigo.  At  tlic  same  time,  exterior  causes,  applica- 
tion of  medicaments,  chemical  irritation  (see  medication  in  exanthema) 
and  thernnc  irritations  (loiitr-contiiiued  exposure  to  pun  and  hi-af)  will 
no  doubt  exert  an  influence  upon  the  skin.  It  has  also  been  mentioned 
that  in  (|uite  a  number  of  dermatoso.<s  fspabio?!.  {jrurigo,  etc.)  impetiginous 
eczema  may  occur  through  thv.  «prfading  of  pub  cocci. 

Since  1891  Unna  has  taken  the  position  that  ecsema  is  of  a  parasitic 
nature,  describing  the  affection  as  an  infectious  catarrh^  and  holding 
the  soH^alled  "Morococcus"  responsible  for  the  trouble.  Likewise 
Scholz,  and  after  him  Raab,  have  pointed  out  the  frequent  presence  of 
staphylococci  with  the  idea  of  bringing  the  same  into  an  etiological 
connection  with  oczoma.  1  myself,  totrether  with  a  large  number  of 
other  authors,  do  not  Ix  lieve  in  the  etiological  inftuence  of  tluse  cocci, 
although  there  is  no  doubt  that  for  quite  a  series  of  infantile  variations 
of  ecaema  wc  are  at  a  loss  for  an  etiology,  and  in  which  wc  might  weH 
think  of  an  infectious  cause  (see  Ecsema  mycoticum  and  seborrhoicum). 

Prognosis. — ^The  prognosis  of  infantile  eesema  is  favorable  so  far 
as  danger  to  life  is  concerned.  But  the  question  as  to  whether  it  is  pos- 
sible in  all  ciuses  to  cure  eczema  in  nurslings  and  other  babies  in  a  rea.xon- 
ably  short  time,  is  totally  diflerent.  Indeed  we  are  entnpellcd  to  ii:ake 
the  sorrowful  admission  that  there  are  quite  a  nuniliei-  of  infantile  eczemas 
which  oppu.-ie  every  external  treatment,  last  for  months,  and  then  untlcr- 
go  a  spontaneous  cure.  Generally  speaking,  however,  the  great  majority 
of  eczemas  of  nurslings  and  older  children  are  curable,  although  fre> 
quently  an  extraordinary  amount  of  trouble  and  energy  has  to  be  ex* 
pended  on  the  part  of  both  physician  and  parents.  In  recent  tiroes 
Feer  in  a  very  interesting  work  j)oints  to  the  frequency  of  sudden  death 
in  eczema  and  simultaneously  to  the  interesting  fact  that  at  auto{>sy 
nothing  but  status  lymphaticus  wa.s  discovered.  Feer  think«  that  the 
majority  of  <'ezenia  deaths  are  connected  with  the  statu.s  lymphaticus 
and  really  belong  to  the  series  of  fatal  cases  in  that  state. 

Diagnosis. — The  diagnosis  of  ecsema  may  often  be  difficult,  al- 
though in  the  case  of  nurslings  and  older  children  it  b  comparatively 
simpler  than  in  adults.  For  purposes  of  differential  diagnosis  stress 
should  always  be  laid  upon  the  fact  that  ecscma  involves  an  entire 
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area,  that  for  instance  impetiginoue  ecsema  extendp  over  a  regional 
surface  covered  with  impetiginous  scabs,  and  that  on  the  other  hand 
impetigo  itself  is  an  infection  consisting  of  various  isolatod  foci.  The 
same  remarks  apply  to  psoriasis,  in  which  affection  the  single  psoriatic 

spots  can  always  he  trarofl:  thoy  also  apply  to  pczoma  scborrhoimm, 
which  will  \h'  df'ScrilK'tl  Kitci  nn.  In  favus  oithor  the  yellow  scutula 
may  be  Uiscorned  or  the  atrophied  cicatrix's.  It  is  differentiated  from 
erythema  by  the  inllaiiiniaiion  which  accompanies  eczema;  from  ery- 
sipelasj  with  which  oedematous  facial  eczema  may  be  easily  confounded 
in  the  acute  stage,  by  the  febrile  course.  So-called  miliaria  differs  from 
acute  ecsema  by  the  superficiality  of  its  appearance. 

Treatment. — ^According  to  the  views  which  we  have  laid  down 
in  the  remarks  on  etiology,  the  treatment  of  eczema  is  both  general 
and  loral.  The  gcTieral  treatment  must  in  the  first  place  take  into 
cnii^i  irration  the  etiological  factor  in  eczema  of  nurslings  and  of  older 
children.  Should  a  child  exhibit  tlie  lyuiphatic  or  scrofulous  diathesis, 
it  will  be  necessary  to  try  and  improve  the  general  condition  by 
appropriate  treatment.  Similarly,  intestinal  disorders,  constipation, 
etc.,  should  be  energetically  treated.  In  nurslings  very  great  care  should 
hi'  bestowed  upon  the  question  of  nutrition  and  regulation  of  diet. 
Overfeeding  with  milk,  to  which  attention  has  been  called  by  Bohn, 
Coml>y.  Rellot  arul  rzorny,  is  also  in  my  opinion  without  doubt  one  of 
the  chief  causes  of  nurslings'  cczcina.  I  have  observed  In  a  number  of 
ca.ses  that  from  the  day  feeding  wa.s  reduced,  the  eczema  improved  both 
with  unchanged  local  therapy  and  with  entire  cessation  of  local  treat- 
ment. It  is  therefore  necessary  to  pay  special  attention  to  the  con- 
Msteney  of  the  human  milk,  its  fat  percentage,  etc.;  in  the  case  of 
artificrally  fed  babies  (who,  as  we  Icnow,  furnish  the  majority  of  ecsema 
cases)  the  quantity  and  consistency  (dilution  or  mi.xture)  should  be  prop- 
erly rnnt  rolled.  Also  in  older  children  overfeeding  has  unrpiestionahly  an 
untoward  etTect,  and  here  again  improvement  will  frequently  l)e  achieved 
by  a  change  in  diet,  omission  of  eggs  and  carbohydrates,  giving  preler- 
euce  to  a  mixed  diet  of  milk,  vegetables  and  fruit.  The  niother's  milk, 
too,  should  be  influenced  under  given  circumstances  through  appro- 
priate diet.  Aside  from  the  question  of  diet  and  overfeeding  the  possi^ 
bility  of  underfeeding  should  not  be  lost  sight  of,  and  attention  paid  to 
the  connection  betwec^n  eczema  and  nervous  affections  (ecsema  of  denti- 
tion, etc.).   An:rinia  should  be  treated  by  iodide  of  iron  and  codliver  oil. 

The  gem  ral  treatment  by  internal  medication  is  comparatively 
simple.  8muU  quantities  of  arsenic  may  be  administered  in  milk  in 
long-continued  eczema;  iu  Hnaiaia  iron  preparations  are  indicated, 
and  the  excessive  itching  should  be  relieved  by  anttpyrin  (antipyrin 
L50  Qm.  (22  gr.)  aqua,  syrupus  aa  25.0  Gm.  (1  oz.)  1-2  tcaspoonfuls). 
Besides,  in  all  gastric  disorders  the  well-known  laxatives  and  intestinal 
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(lisiiifrctuiits  ^-lioultl  be  prt'seribod  icalonifl  0.01  Gni.  ft  fir.)  3-4  tinjcs 
a  (lay,  iK'nzoiiaphthol  0.2  Gm.  {3  gr.j  suKiiuiii  bicarbonicuni,  inagupsia 
calc.  aa  0.25  Gm.  (3)  gr.)  nux  vomica  0.005  Gm.  (tV  gr.)  per  clay 
according  to  age). 

Local  Treatment.— The  chief  endeavor  will  be  to  prevent  children 
from  ^'crHlching  themselves,  in  whirh  reppect  they  ilisjilay  a  Tnarvcllnus 
inventive  talent.  It  will  thereforr  frr(}uriitl y  b(>  nc(  (  s>ary  to  bandage 
the  hands  or  to  put  on  gloves  after  cutting  the  nails,  tie  the  iiand«  to  the 
bed  by  gauze  strips  leaving  the  arms  free  to  move  but  not  sufficiently 
to  admit  of  scratching.  Similarly  under  given  circumstances  cuffs  or 
Hniall  splints  should  be  affixed  to  the  elbow-joints  so  as  to  prevent 
flexion  of  tlir  arms  and  consequent  scratching. 

I'riM  aution  is  nccdet!  in  washing  babies  with  Miap.  Clciicrally 
speaking,  moist  infaritilf  tczenia  eai>es  ^except  perha[>.s  in  the  very  acute 
stage)  can  bear  baths  quite  well,  but  it  is  frequently  found  that  each 
washing  of  acute  and  subacute  ecsema  cases  is  followed  by  irritation 
and  exacerbation.  For  these  cases  washing  with  some  spirits  {\  per 
rent,  spirits  of  thymol  and  10  per  cent.  ply(  (  rin)  or  clran-ing  the  .^kin 
with  cold  cream  and  vaselin  is  to  be  rrcninnit  nded.  Batlii;,  geai-raiiy 
speaking,  may  therefore  be  given,  the  cleansing  of  the  body  alone  re- 
quiring regular  baths  in  the  ease  of  nurslings;  especially  bran,  chamomile 
or'  wild  thyme  baths  are  borne  excellently.  The  only  requisite  is  that 
immediately  after  each  bath  corresponding  medication  is  applied  to  the 
skin  (powders,  ointments,  pastes)  and  it  should  be  rememberetl  that 
with  chihlren  it  is  not  enough  to  simply  put  the  ointment  on  the  skin 
but  that  a  bandage  shottld  be  applied  over  it.  Nearly  every  child, 
especially  nurslings,  would  soon  rub  the  ointment  off  and  scratch  open 
the  ecsema,  unless  every  possibility  of  doing  so  has  been  destroyed  by 
a  firm  bandage.  }:<  z.  ma  will  not  heal  unless  the  air  is  shut  off  and 
patients  are  absolutely  prevented  fnmi  scratching  the  wound  open 
evtTy  day,  and  unless  proper  rnediratinn  for  each  condition  has  been 
cuirectly  applied  and  used  for  a  suthciently  long  time.  The  medication 
should  of  course  be  always  adapted  to  the  various  stages  of  the  disease. 

Thus,  in  the  erythemaiiMt  and  papiihm  9tage  washing  with  }  per 
cent,  spirits  of  thymol,  J  per  cent,  spirits  of  carbolic  acid,  2  per  cent, 
spirits  of  boric  acid  would  be  indicated,  followed  by  dusting  with  pow- 
(!rr,  which  may  also  be  applied  without  previous  washing  The  bi^st  is 
uiineral  powder  (talcum  with  oxide  of  zinc,  vasenol  powder),  iKcause 
vegetable  |)reparations  easily  form  a  paste  with  the  cczematous  exudate. 
Dry  paintings  are  also  to  be  recommended  with  either  Boeck's  or  Neia- 
ser's  preparation  (sec  p.  427)  and  these  are  best  follow  (  < I  up  with  powder. 

In  the  s-!adium  uuu! i(hir,'<  the  treatment  will  consist  in  producing  an 
nli-oit)ing  and  antiphloLnsI ir  i  flfect  by  means  of  moist  bandages  (acetic 
alumina  1:10,  3  per  cent,  boric  acid,  i  per  cent,  resorciu).   Aa  soon  as 
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the  exudation  is  slopp**!,  absorbing  pastes  ^starch,  vasclin  aa  20.0 
being  the  cheapest;  oxide  of  zinc,  starch,  lanolin,  vasclin  aa  10.0  being 
the  best)  should  be  applied  to  effect  a  complete  desiccation  and  im- 
provement of  the  inflammation.  An  addition  to  this  paste  of  1>S  per 
cent,  lenigallol  haj^  an  excellent  effect  in  these  exudative  ccz< mas. 
The  effect  of  Innigallnl  is  not  only  curative,  iruhidinp;  the  iiillatucd 
and  changed  tissue,  but  alsc*  caustic  by  drying  the  acute  inlUniniat  oi y 
places  and  favoring  scab  formation  of  the  eczematous  surface,  lii 
order  to  minimise  the  irritation  from  itching  1-5  per  cent,  tumenol 
may  be  added  to  the  sine  paste,  and  as  soon  as  the  ecsema  approaches 
the  final  healing  stage,  a  very  weak  concentration  of  tar  nmy  be  added 
(see  p.  42ft).  It  is*  a  mistake  tn  apply  fatty  ointments  to  exuding  jtlaees, 
because  the  serous  exudate  collects  under  the  lat  layer  and  serves  to 
accentuate  the  irritation  of  the  skin.  In  the  crusty  stage  the  crust  should 
first  be  softened  by  an  oil  bandage  and  removed,  after  which  the  cxuda* 
tive  and  still  hypersemic  and  exposed  skin  should  be  immediately 
treated  with  paste.  The  9tadiuvi  squamoKum,  in  which  the  acute  mani- 
festations, the  exudations  and  irritability  of  the  skin  are  horoming 
less,  requires  a  softening  of  the  thick,  chronically  infiltrated  (ilaces  by 
ointments  and  piasters.  Ik  bra's  ointment  (or  better  still  unguentum 
VBB^int  plumb.,  which  is  prepared  with  e(iual  parts  of  vaselin  and  lead 
plaster,  to  which  i  per  cent,  of  carbolic  acid  is  added  for  better  keeping) : 
bismuth  of  zinc  aa  1.0,  ung.  leniens,  ung.  simplex  aa  10.0,  Neisscr's 
ointment,  and  Kille's  ointment :  salicylic  acid  0.5.  lanolin  00.0.  vaselin 
.30. U  are  all  u.seful.  .'\nion<!;  |>la.-ters  I  have  found  l'iek-.\rning's  2§  to 
10  per  cent,  salicylic  soap  plaster  the  best.  It  will  often  be  necessary 
in  this  stage  to  produce  an  inflammatory  and  macerating  effect  in  order 
to  soften  old  places.  For  this  purpose  a  10  per  cent,  concentration  of  the 
above-mentioned  soap  plaster,  also  pyrogallus  ointments  (1-5  per  cent., 
weak  chry.sarobin  ointnientsi  and  es|>ecially  ointments  containing  tar. 

I  would  still  like  to  discuss  the  various  localizations  of  eczema  in 
nurslings  and  v>ider  chiklren,  together  with  the  corresponding  therapy. 

In  head  and  face  tezema  of  little  children  an  oil  bandage  should  be 
first  applied  to  the  bead  (the  best  being  of  gutta  percha  or  parchment 
paper,  Billroth's  batiste)  in  order  to  retiu>ve  the  scab  formation.  For 
this  purpo.se  the  head  is  washed  daily  with  lukewarm  chamomile  water, 
well  rubbed  with  (rnna's)  tar  soa]),  then  with  pure  codliver  oil,  and 
firmly  bandaged.  Better  than  simple  codliver  oil  is  a  2-10  per  cent, 
mixture  of  salicylic  oil  (Neisser),  to  which  castor  oil  is  added  to  dis- 
solve the  salicylic  acid  (salicylic  acid  2-10.0,  ol.  ricini  40.0,  ol.  oliv.  ad 
100.0).  This  procedure  b  continued  ddly,  until  after  the  lapse  of  a 
few  days  the  scabs  come  off  and  tin  eezematous  base  is  freely  e\j)osed. 
The  head  is  then  lmndag<-d  for  another  few  days  with  the  oil  cap,  and 
later  with  suitable  ointments  (liilles  salicylic  vaselin  or  Neisscr's 
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ointment  of  bismuth  of  sine.  In  wry  olxstinatc  cases  a  weak  concen- 
tration of  tar  mtxy  bo  carefully  added  to  the  final  application-  of  tin  se 
ointment.'-.  But  for  a  lonir  tinie  afterward  eczema  of  the  head  reijuires 
energetic  care  and  attention  by  keeping  the  tscalp  in  a  laiiy  condition. 

Exudative  jaciol  eczema,  eHpocially  of  nurslings,  requires  most 
diligent  application  and  careful  bandaging.  Here  again  the  exudate 
is  to  be  removed  t\r»i  by  moist  bandages  (especially  at  tin  <i matous 
swellings)  and  then  drietl  up  by  zinf  pntites  (to  which  lenigallol  or 
tumenol  may  be  added  aeeonling  to  retjuirements).  The  dei^ired  efTect 
having  been  accomplLshed,  the  pa^^tei^  may  be  gradually  changed  to 
ointment  by  the  addition  of  olive  oil,  so  as  to  soften  the  skin.  An  excel- 
lent cifect  is  here  produced  by  Lassar's  sine  oil,  oxide  of  sine,  ol.  oliv. 
aa  50.0  (or  Schlossmann's  pa^te  of  oxide  of  zinc  and  vasenol)  in  the 
place  of  the  paste  and  oil.  Should,  however,  the  facial  eczema  continue 
to  e.\U(l<  ,  it  IS  advisable  to  stop  the  exudation  by  slij^ht  caustic  appli- 
cations either  of  lemgaliol  jtaste  or  of  nitrate  oi  silver.  The  painting 
with  silver  (Burehardl)  hati  an  excellent  effect  upon  the  exudation 
through  the  formation  of  silver  chloride.  The  exuding  fissures  are 
blocked  up,  the  exudation  ceases,  and  if  this  procedure  is  repeated  daily 
for  3  or  4  days,  and  later  every  other  day,  the  usual  result  is  a  dry  skin 
in  the  second  w«'ek;  the  treatment  may  then  be  continued  with  paste. 
While  the  painting  is  carried  on,  it  is  advisable  to  apply  powder  or  paste. 
As  soon  as  the  skin  is  dry  and  there  is  reason  to  believe  that  there  will 
be  no  more  exudations,  ointment  will  also  in  these  cases  take  the  place 
of  paste.  In  these  conditions  Ehrmann  r(>conimends  a  5  ))er  cent, 
xeroform  ointment;  personally  I  have  seen  the  best  success  with  Hebra's 
ointment,  Neisser's  ointment  of  zinc  histmith  leniens  anfl  Wilson's  zinc 
oxide  ointment.  Where  there  are  oUl  placjs  to  be  softened,  careful 
application  of  tar  will  also  have  to  be  made.  In  place  of  the  tar, 
anthrarobin  (10  per  cent,  solution  in  tinet.  bensocs),  proposed  by 
Bchrend,  or  Aming's  painting  with  tumenol  8.0,  anthrarobin  2.0,  ether 
20.0,  tinct.  benzoes  30.0,  can  reeonimended. 

Eczema  of  the  cyclida  is  liest  tii  aled  with  yt  liinv  oxide  of  mercury. 
Eczema  of  the  nasal  ajn-rtures  and  foUis  i.i  iiiai  ireatid  with  zinc  paste 
and  later  with  ointment,  having  special  regard  to  catarrh  of  the  na&aJ 
mucous  membrane,  which  is  frequently  responsible  to  a  certain  extent 
for  this  condition.  Here  again  a  bandage  should  be  applied,  so  far  as 
may  be  possible.  Frequently  eczema  about  the  mouth  is  cau-sed  by  the 
u.^e  of  nu>uth  washes;  this  should  be  met  liv  stopping  any  and  j»vrry 
kind  of  mouth  washes,  after  which  the  usual  eczema  treatment  should 
be  ajiplied. 

Particular  attention  should  be  paid  to  ecsematous  intertrigo.  Here 
again  cleanliness  by  bathing  is  of  importance.  During  the  first  stages 
powder  and  Hut  (the  best  being  boric  lint)  should  be  applied  to  the  anal 
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aDil  genito-crural  folds  so  as  to  prevent  fraction  and  favor  the  absorption 
of  the  secretion.  In  exudative  cczcnia,  it  may  also  here  become  neces- 
sary to  reM>rt  to  treatment  with  m(;ist  banUages  and  paste.   The  open 

gangrcnoiH  am]  ecthyma-like  places  which  nn*  oftt^n  present  in  inter- 
trigo arountl  thf  arms,  arr  best  treated  l)y  l)ailis  ;itiil  irrij^ations.  Hc- 
si<1es,  aristol  niul  lienimtol  pitsled  {it  per  cenl.  ol  whicii  adde*!  to  the 
siDC  pu.stt';  shoiild  be  used  to  promote  skin  formaiioii  and  granulation. 
Also  powdering  with  aristol  and  dermatol  is  indicated. 

Ecxcma  of  the  extremities  is  treated  upon  the  same  principles. 
Very  frc<|uently  it  is  advisable  to  treat  a  crusty  and  no  longer  exuding 
eczema  with  gelatin  and  zinc  (.see  p.  426),  because  underneath  this 
bandage  the  eczema  heals,  while  the  bandages  need  not  be  renewed 
very  frequently. 

At  a  more  advanced  aj^e  eczema  occurriii^^  in  conjunction  with 
IH'dieulosis  re<juires  .special  treatment.  The  removal  of  the  vermin  is 
best  effected  by  petroleum  or  5  per  cent,  naphthol,  in  order  to  ensure  ft 
minimal  irritation  of  the  underlying  ccsema.  The  eczema  will  then 
heal  under  applications  of  salicylic  oil  and  mild  ointments.  Gutting  off 
the  hair  is  only  necessary  where  the  hair  is  so  matted  that  it  refuses  to 
separate.  Generally  speaking,  the  hair  should  be  saved,  whenever 
possible. 

Eczniia  ruhniiii  which  attacks  lartje  areas  of  the  entire  body  is 
Ix'st  treated  by  Las.sar's  cream  ziuc  oil,  and  later  by  baths  and  oint- 
ments. In  children  a  hand  and  finger  eczema  occurs  very  frequently 
between  the  hands,  accompanied  by  hyperidrosis;  this  should  be 
trcateil  with  hot  hand  baths  of  boric  acid  and  weak  resorcin  paste 
to  1  per  cent,  added  to  the  zinc  paste). 

The  question  in  how  far  older  and  chronic  eczema,  also  that  in 
infant  lie  periods,  can  be  cured  l)y  the  application  of  Rontgen  rays, 
has  not  yet  been  sufficiently  tested. 

ECZEMA  SBBORRHOICUM  (Vima) 

In  1887,  Unna  described  an  affection  of  the  skin  under  the  name 
of  Ecsoma  seborrhoicum,  which  was  called  by  Neisser  Mycosis  seborr- 
hoica,  and  is  frequently  mentioned  in  the  literature  as  mycotic  or  psori^ 
asiform  eczema.  This  is  a  pathological  condition  of  the  skin  which 
do«  not  b<'long  to  the  eczematous  series  proper,  and  is  probably  caused 
by  a  microorganism.  At  tho  same  time  it  may  often  e\liil)it  (»c7;(>niatous 
changes,  such  as  hypernMnia,  inflammation,  fxudatinn,  etc.  In  in- 
fancy the  affection  usually  starts  from  .si  bDnhaa  .sicca  (Gneis)  of  the 
Iiairy  part  of  the  head;  it  i.s  very  fre(]uent  in  little  children  and  will 
often  persist  until  a  more  advanced  age.  Forming  (perfectly  round  rings, 
thb  eczema  spreads  from  the  head  to  the  feet.  The  various  spots  are 
shandy  demarcated,  dry,  slightly  itching,  with  lardacoous  appearance 
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or  COM       mth  aoales  Mid  scabB,  of  yellowish  to  yellowish  red  color. 

The  affection  may  become  worse,  as  the  fatty  secretion  increases;  or 
a$;ain  the  spots  may  nccn^innally  hav<*  the  appearance  of  p«oriasi8. 
The  (ietermatosis  is  not  intre(iuentiy  met  with  in  infancy  ami  is  usually 
coQuected  with  the  statu*  scborrhoicus  which  nil!  be  described  later  on 
when  treating  of  seborrhoea;  its  favorite  places  are  the  hairy  parts 
of  the  head,  the  forehead,  face,  stenial  region,  intracapsular  space 
and  axilla. 

Etiology. — ^The  parasitic  nature  of  ee^eina  srhnrrhoicum  i?  v«  ry 
probable,  but  not  yet  proved.  It  re(|uires  further  investigation.s  to 
determine  whether  Uanu's  niurucocci  or  the  bottlc-shapcd  bacilli  which 
are  frequently  found  on  the  scalp,  are  the  cause.  There  is  no  doubt  that 
the  development  of  parasites  Is  favored  by  the  maceration  and  the 
abnormal  secretion  of  fat. 

Prognosis.  The  proenn^is  is  penerally  favorable,  but  seborrhoeic 
eczema  has  a  tendency  to  frequent  relapses. 

Treatment. — If  the  affection  shows  dry,  easily  desquamating 
areas,  the  treatment  of  eesema  scborrhoicum  consists  in  the  applica- 
tion of  sulphur^resorcin  ointments  (having  an  antiparasitic  effect,  also 
softening  and  renjoving  the  horny  masses),  often  in  conjunction  with 
the  suli)htir  iehthyo!  ui  !  thigenol.  A  very  energetic  efVect  is  produced 
by  painting  witli  wtak  authrarobin  and  ehrysurobin.  At  the  sanje  time 
soap  treatment.  The  exudative,  irritated  places  of  eczema  scborrhoicum 
are  first  dried  by  pastes. 

IMPETIGINOUS  AFFECTIONS 

Impetigo  is  an  affection  caused  by  the  inoculation  of  staphylococci 
and  streptococci,  characterized  by  the  appearance  of  pus  pustules. 
Any  eczema,  purigo,  etc.,  may  become  secondarily  infected  and  there- 
fore impetiginous  as  a  result  of  the  entrance  of  these  cocci.  The 
following  forms  may  occur  in  the  periods  of  Infancy  and  childhood. 

IMPETIGO  CONTAGIOSA  {Tilburf/ Fca) 

This  alleetion  was  describ<'d  in  <li  tai!  by  Tilbury  I^ix  in  18<i4,  and 
consists  of  small  watery  vesicles  underneath  the  corneal  layer  which 
may  gradually  attain  to  the  size  of  a  dime  to  a  silver  dollar  (sec  Plate 
58).  They  are  flabby,  filled  with  seropurulent  fluid,  and  surrounded 

by  a  slightly  inflamed  areola.  The  contents  of  the  vesicles  SOOn  become 
purulent,  the  vesi'  lc  hnr-^t-  and  the  spot  is  covere<l  with  a  yellow  scab 
which  looks  as  of  it  were  glm  d  on  fFox).  Tlie  vesicles  stand  separately, 
often  very  near  each  other,  aini  may  coalesce.  After  removing  the  crust 
which  was  formed  through  the  bursting  of  the  vesicles,  a  pale  red  moiat 
surface  which  may  rapi<]ly  heal  or  extend  peripherally  according  to 
circumstances,  will  be  disclosed  underneath  a  thbi  purulent  coat. 
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The  affection  is  met  with  in  children  of  all  ages,  who  are  principally 
affected  in  the  face,  on  the  hands  and  the  hairy  part  of  the  head  or  at 
any  other  part  open  to  contact;  through  scratching  it  is  transmitted 
also  to  the  covered  parts 
of  the  body.  By  healing 
in  the  centre  and  slowly 
spreading  at  the  margin, 
it  may  assume  circinal 
and  annular  forms  (im- 
petigo circinata).  On 
the  mucous  membrane, 
too,  aphthous  fornis 
have  been  observed  by 
Jadassohn. 

Impetigo  is  a  con- 
tagious diseas<'.  Quite 
a  series  of  e[>idemics 
have  occurred  in  schools, 
institutions,  etc.,  and  it 
has  also  been  observed 
a.s  a  .sequel  to  vaccina- 
tion (for  instance  in 
on  the  island  of  Rugen). 

Pathology. — The 
corneal  layer  remaining 
intact,  there  is  formed  a  vacuola  in  which  a  fluid  accumulates  con- 
taining more  or  less  pus  cor[)uscles.  and  which  proves  to  Ix'  a  sjtous 
exudate.  The  rete  underneath  the  vesicle  is  widened,  the  cells  of  the 
upper  ^jtratum  are  swollen,  those  of  the  lower  stratum  are  normal.  The 
Flo.  72.  papillary  vessels  are  dilated,  also 

those  of  the  cutis,  and  there  is  a 
slight  superficial  infiltrate. 

Etiology.  —The  affection, 
which  is  exceedingly  contagious, 
is  |)rol)ably  cjiuscil  by  streptococci 
(the  most  infectious  kind)  and  the 
less  infectious  staphylococci.  In 
numerous  cases  these  microor- 
ganisms have  been  transmittal 
into  the  injured  integument.  It  also  appears  that  there  is  a  con- 
nection  between   impetigo  contagiosa   and    pemphigus  neonatorum. 

Diagnosis  and  Prognosis.— The  differential  diagnosis  is  not  diffi- 
cult, a.s  in  the  case  of  children  only  chicken-po.x  (^without  any  red  inflam- 
matory areola)  and  inip<'tiginous  eczema  (involvement  of  an  entire 
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area)  come  in  (|uei»tion,  aiul  the  isolated  efflorescences  in  impetigo  are 
always  present  to  secure  tln'  diagnosis.    The  prognosb*  is  favorable. 

Treatment. — The  treatment  eoiii^ists  in  opening  the  vesicles, 
removing  the  crusts  and  cleansing  the  skin.  To  this  end  we  avail  our- 
selves in  the  first  place  of  the  sulphur  preparations  which  have  an  excel- 
lent (almost  specific)  eflfect  on  all  impetiginous  affeetions.  Therefore, 
as  the  ca*!e  may  Ik>,  the  vesicles  should  Im>  opene<l  first  or  the  crusts 
softened  with  oil,  after  which  the  nfTecte<l  place  should  he  bandaged 
with  sulphur  zine  paste  or  sulphurated  lK)ric  va.selin  (10  per  cent.).  .\t 
the  sanu'  time  wjishing  with  sulphur  .soap  Ls  indicated,  or  sulphur 
baths  (30  to  .50  Gm.  \'lemingkx'  solution)  if  the  trunk  should  be 
involved.  Jarisch  favors  a  2  per  eent.  mercurial  salve  (ung.  hydrargyri 
einereum  P.  G.).    The  body  linen  should  be  regularly  change<l. 


Synonymous. — Schalblascn.Schalblattern,  pcniphi^ius  infantum  (Es- 
cherich,  Rille),  pemphigus  neonatorum  epidemicus  (Unna),  pemphigus 
contagiosus  (Falx*r),  exanthemata  bullosa  neonatorum  (Barensprung). 

This  affection  wa.s  first  described  in  ItilO  by  Forcstus  as  <|yscrasia 
and  up  to  1H70  or  longer  was  looked  upon  as  cachexia;  only  in  the  last 
thirty  years  its  bacteriological  cause  was  recognized. 

Clinical  Picture.  — Between  the  third  and  eighth  day  there  is  a 
sudden  appearance  of  coarse  cy.sts  from  the  size  of  a  pea  to  that  of  a 
hazel-nut.  which  an-  at  first  tense  hut  finally  l>ecome  flabby  and  burst 
(Plate  .')S).  The  fluid  they  contain  is  at  first  limpid,  then  clouded.  The 
skin  Is  apparently  normal  or  at  most  slightly  hypera^mic.  As  the  cyst 
bursts,  a  red  exudating  surface  remains  which  is  covered  by  the  margin 
of  the  epidermis  and  is  promptly  renewed.  The  afTecte<l  spots  remain 
hyper.Tmic  for  ."^ome  time.  The  cysts  appear  at  all  parts  of  the  body 
(rarely  on  palms  of  ihr  hand  and  .soles  of  the  feet);  they  may  keep 


Fiii.  73. 


I'rnipliiKUo  nponalorutn.   r)iilir  rMniikitt*  afler  buntinit  of  ihr  vrr>\c\v*. 


PEMPHIGUS  NEONATORUM 


THE  MOST  IMPORTANT  DISEASES  OF  THE  SKIN  469 


rocurrinfi  for  a  time  and  thcroby  assumi*  a  more  chronic  form  which 
occasionally  renders  the  affection  much  more  malignant  and  fatal.  As 
a  rule  the  afTection  which  is  usually  afebrile,  is  a  light  one  and  cured 
in  five  week."'  or  less. 

Pathology. — According  to  Luithlen  the  cyst  formation  occurs  by 
an  elevation  of  the  corneal  layer;  the  vessels  of  the  corium  are  dilated 
and  surrounded  by  numerous  leucocytes.  Staphylococci  are  principally 
met  with  in  the  contents  of  the  cyst. 

Etiology. — The  afTection  is  contagious  and  quite  a  series  of  epi- 
demics and  transmi-ssions  to  chihlren.  mothers  and   nurses  (family 
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epidemics)  have  been  reported.  If  vaccination  has  taken  place,  hypj-r- 
jemia  occurs  five  to  seven  hours  later,  aft<'r  twenty-four  to  seventy-two 
hours  the  i)etn|>higus  cysts  develoj).  in  which  according  to  the  bacterio- 
logical investigations  of  .MnKpiist,  Strelitz,  Kscherich,  Peter  and  others, 
the  principal  bacterium  is  the  micrococcus  aureus,  but  others  are  also 
met  with.  But  since  .\lm(|uist  and  Strelitz  were  able  tf)  |>roduce 
pemphigus  cysts  by  inoculation  with  the  staphylococcus  aureus,  we 
have  in  all  probability  to  regard  this  coccus  as  the  cau>;ativr  factor.  It 
also  a[)p<'ars  that  there  is  a  connection  between  impetigo  contagiosa  and 
pemphigus  neonatorum.  .According  to  irivestigations  made  by  Xobe, 
Richter  and  Matzenauer,  impetigo  contagiosa  can  be  produced  by  inocu- 
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laiing  the  contentd  of  the  cyst  upon  older  children.  In  the  reverse  way, 
impetigo  contagiosa  can  be  transnntted  to  newborn  infanta  producing 

poinp})ip;u8  neonatonmi:  or  at  any  rato,  in  both  afTections  the  <<ame 
8taphylooor<Mi<<  is  met  with  and  dermatitis  exfoliativa  seems  to  have 
the  same  ctioiogy. 

Diagnosis.— There  b  no  difficulty  in  c;<tabli2$hiug  the  diagnosis  of 
pemphigus  neonatorum. 

The  prognoaia  is  generally  favoraUe,  although  several  epidemics 
have  been  reporter!  in  which  there  was  abnormal  mortality  (Huart 
1S78,  V){)  per  cent.;  (Oirifran  90  per  r^  tit  V    In  thmc  ca.'*es,  how- 

ever, the  victin»s  were  invariably  badly  nouri^lHil  founillingH.  In  all 
cases  of  pemphigus  witJi  unfavorable  or  fatal  termination  there  i» 
always  the  possibility  of  pytpmic  affections  in  which  the  skin  shows 
only  part  of  the  disease,  or  cachexia  may  be  the  cause  of  the  fatal 
termination. 

Treatment.  The  tnatinrnt  demands  in  the  first  plruT  haths  ami 
in  the  second  place  nuniicaliun  of  the  skin.  Therr-fore  bran  or  (i:ik  bark 
baths  shouhl  be  prescribed,  while  powder  and  ointment  treatment 
shouhi  be  resorted  to,  to  ofTort  n  heating  of  the  affected  surfaces. 

DERMATITIS  EXFOLIATIVA  (Ititter) 

Til  1S70  Ritter  von  Hilter-hnyn  first  described  this  aflfection 
hml  been  Jirst  observed  in  the  Foundlinjis  ll(»!iif  in  Prague.    It  is  not 
yet  established  as  a  pathological  picture,  and  although  it  probably 
belongs  to  pemphigu!«  neonatorum,  it  has  still  to  be  described  separately 
(Plate  59). 

Clinical  Picture. — Usually  the  affection  commences  in  the  second 
week,  but  has  jdsn  h<>(Mi  ol>served  in  the  fir-^t  and  tip  to  the  fifth  week. 
The  nnrni.nl  (?(  si|iiania1ion  of  the  newborn  infant  being  comp!rtrd,  a 
consiilerable  hyi)erannia  of  the  Hkin  appears,  beginning  at  the  hssurc 
of  the  mouth,  at  the  lower  half  of  the  face,  forming  figures  at  the  angles 
of  the  mouth  and  spreading  rapidly  over  the  body.  The  hyperaemia 
bocorurs  iiM.n  intense,  the  skin  becomes  tMcker  and  more  optlcmatous. 
vesicles  detach  tin-  rorneal  layer  from  the  rete  and  can  be  stripped  off 
with  the  linger.  K.xtensive  areas  of  ihv  cpith  riiiis  become  detaclied 
and  can  be  pidled  off  in  large  piices.  l  lu  buccal  mucous  membrane 
may  also  be  involved,  being  covered  by  grayish  white  erosions;  in 
severe  cases  the  epithelium  of  the  cornea  may  likewise  be  involved 
(Elliot).  The  course  of  the  affection  is  usually  afebrile,  only  in  excep> 
tional  cases  has  fever  been  observed  (Kseherich).  Gradually  the  new 
ooveriT)g  of  the  epidermis  is  fomif-d,  after  which  recovery  takes  place; 
otherwise  the  detaching  }»ro(  i  ss  of  the  skin  continues  and  a  rapidly 
fatal  termination  ensucji  in  consequence  of  the  great  loss  of  lymph  and 
secondary  infection. 
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The  affpction  generally  lasts  one  to  two  weeks;  according  to  Ritter 
one  half  of  the  cases  recover,  the  other  half  die.  Intestinal  catarrhs, 
pneumonia  and  ulcerous  affections  have  been  reported  as  complications; 
abscesses  and  furuncles  may  also  add  their  <|uotum. 

Pathology. — According  to  the  investigations  of  Luithlen  and 
Winternitz  there  is  a  dilatation  of  the  vessels,  (rdema  of  the  papillary 
and  subpapillary  tissue  with  considerable  small-celled  infiltration. 
Luithlen  claims  that  there  is  considerable  proliferation  of  the  retc  and 
defective  cornification,  while  Winternitz  states  there  is  almost  total 
absence  of  the  same. 

Etiology. — The  etiology  of  dermatitis  exfoliativa  is  as  yet  completely 
obscun-.    Hitter  looks  upon  the  tlisease  as  pyiemic,  Escherich  believes 
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in  a  general  septic  infection,  Luithlen  in  the  iiiHuence  of  toxic  factors, 
which  seems  to  be  support <'d  b^'  the  appearance  of  the  primary  erythema. 

Diagnosis. — To  establish  the  diagnosis  is  comparatively  easy, 
the  fornmtion  of  fissures  at  the  angles  of  the  mouth  being  particularly 
characteristic.  It  is  impossible  to  mistake  these  fissures  for  hereditary 
syphilis  on  account  of  the  general  pathologic  picture. 

The  prognosis  is  unfavorable,  the  mortality  being  50  per  cent. 
These  are  Hitter's  figures  which,  aside  from  isolated  cases,  are  the  only 
ones  available  for  statistical  purposes. 

Treatment. — The  treatment  endeavors  to  improve  the  general 
condition  antl  by  proper  bandaging  to  avoid  injuries  to  the  sensitive 
skin  (packing  in  cottonwool).  .\t  the  same  tinie  suitable  baths  of  bran 
and  oak  bark  should  be  prescribed  to  make  the  skin  firm  and  promote 
healing.  Salves  and  pastes  (boric  ointment,  zinc  paste,  etc.)  are  to  be 
recommended  and  limewatcr  liniments  in  extensive  defects. 
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ECTHYMA 

By  wthynia  \vf  desigrmU*  an  atlcclion  closely  related  1i>  inij.otino, 
in  whuii  the  ulcerous  vesicles — contrary  to  impetigo — stand  on  a 
coMsely  infiltrated  hypenemic  base,  healing  sooner  or  later  with  a 
pigmented  cicatrix. 

Pathological  Picture* — At  first  a  small  hard  coarsely  infiltrated 
knot  of  vivid  red  color  appears;  on  this  a  ?niall  \esicle  appear??  ^vhi^h 
soon  becomes  cloudy.  It  then  ulcerates  and  in  the  course  of  a  few  days 
it  dries  up  and  either  sinks  in  or  grows  peripherally  and  may  attain  the 
fliie  of  about  a  silver  dollar.  This  is  surrounded  by  a  hyperaemic  inflame 
matory  areola,  which  persists  for  some  time.  Healing  is  rather  pro* 
tracted.  The  ecthyma  pustules  are  principally  at  the  lower  extremities, 
the  nates,  rarely  at  the  trunk.  They  are  ««eoondary  manifestalirms  and 
may  be  regarded  as  a  superficial  skir?  affection  which  occurs  in  children 
of  any  age  by  transmissioii  of  pus  germs  as  h  result  of  M-ratching. 

PatholQgy.— The  ecthyma  pustules  are  distinguished  from  those 
of  impetigo,  by  a  pronounced  inflammation  of  the  cutis,  wliicti  is  ac> 
Gompanied  by  oedema.  The  papillte  are  abundantly  infiltrated  with 
Icucncvtrs*.  Vrtnn  looks  upon  ecthyma  as  an  inflammation  of  the 
epiderrni-i  with  >e<  ondary  ulceration. 

Etiology.— \  id al  demonstrated  the  fact  that  the  ecthyma  pustule 
is  inoculable;  its  transmission  is  unquestionably  performed  by  the 
staphylo — and  streptococci  (Leloir). 

Diagnosis. — For  purposes  of  differential  diagno.sis  there  are  prac- 
tically  only  superficial  ulcerous  affections  to  lie  considered.  In  con- 
tradistinction to  ecthyma  t  he  syjihilitic  crusts  arc  arranged  in  laminations 
resembling  oyster  shells:  pruritus  and  scratch  effects  are  absent.  The 
differentiation  from  impetigo  consists  in  the  absence  of  the  hyperttmic 
indurated  infiltrate  in  the  latter  affection. 

The  prognoals  is  benign. 

The  treatment  corresponds  to  that  of  impetigo.  One  of  the  princi- 
pal thitiirs  tn  lie  attended  to  i<  nood  nutrition  and  local  cleanliness. 
The  best  agents  are  sulphur  baths  and  sulphur  paste  bandages. 

ECTHYMA  QANGRBNOSUM 

Multiple  cachectic  gungrene  of  the  nkin  (O.  Simon),  pempliigus 
gangrvnoeus  (Stokes),  dermatitis  gangncnosa  infantum  (Crocker), 
varicella  gangnenosa  (Hutchinson),  impetigo  gangrenosa  (Kreibich) 
etc. 

Kcthyrna  gangra'nosuni.  in  contradistinction  to  ecthyma,  <-ommences 
with  the  formation  of  indurated,  dirt-colorctl  to  hhii>h  red  knots,  on 
which  vesicles  promptly  develop;  these  rapidly  become  peripheral 
ulcers  which  grow  inward. 
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Pafliological  Picture. — The  ulcers  described  above  which  are 
striking  by  ronson  of  their  sharp  dcinan-jition  and  wppcHr  to  be  cut 
out  with  ail  inm  <lie,  rapidly  l>ecornc  larger  and  may  altaiii  tlic  size  of 
a  pea  to  a  fivr-eent  piece;  if  close  enough,  they  may  run  into  each 
other.  The  base  of  the  ulcer  is  hemorrhagic  and  necrotic,  surrounded 
by  a  hyperffimic  indurated,  infiltrated  areola.  The  ecthyma  pustules 
(lev*  lop  gradually,  principally  at  the  trunk  (nates),  extremities,  and 
the  neck.  Thoy  are  chiefly  met  with  in  <'hildrt'n  ftiilx'rculosif!.  atrophy, 
etc.).  If  healing  take.s  place,  the  iiccrdtic  portion  is  desquamated, 
forming  a  firm  pigmented  cicatrix.  In  the  majority  of  cashes,  however, 
death  ensues  in  •  consequence  of  sepsis  which  originates  from  the 
various  gangrenous  foci. 

Pathology.— According  to  the  investigation.s  of  Hitschmann  and 
Kreibich  there  is  a  necrosis  of  tlic  cpiih  rmis  and  coriiim,  and  a  local, 
dense  accumulation  of  bacteria  in  the  infiltrated  layers  of  the  epidermis 
and  around  the  vet^els. 

Etiology.  ^In  view  of  the  site  at  the  nates  we  must  look  for  the 
source  of  the  infection  in  the  soiling  from  urine  and  feces.  While  Bau- 
douin  and  Wickham  found  streptococci  in  one  case,  Ehlers,  Neumann 
and  Oettin^^cr,  rs|)i'(ially  linwrvrr  Krciliich  and  Hitschmann,  hold  the 
bacilhis  pyocyancus  responsible  for  ectliyma  ^anprfr-nosuni  The  last 
two  inve-stigators  also  consider  the  bacillus  pyocyancus  respon-sible  for 
the  severe  general  conations. 

Diagnoaia. — ^The  differential  diagnosis  as  against  impetigo  and 
ecthyma  is  established  from  the  ulcerous  desintegration  and  the  grave 
coursf  of  <-ct]iymn  <ran<:rieno6um. 

Prognosis.  —  Bud. 

Treatment. — The  chief  object  of  the  treatment  consist.s  in  im- 
proving the  general  condition.  Therefore  the  greatest  importance  should 
be  attached  to  providing  as  nutritious  a  diet  as  possible  (aside  from 
iodide  of  iron,  etc.).  The  local  treatment  should  pay  special  attention 
to  utmost  cleanliness,  the  pustules  should  he  opened,  and  the  cleansing 
of  the  ulcer-i  lie  prnmot'  d  by  batlis  r-;ublimat(\  poLissiuni  permanga- 
nate). SimultiijR'Ously  bandages  of  iodoform  and  Us  >ubf^^iitates  (xcro- 
form,  airol,  etc.),  and  salvos  should  be  prei*cribed  for  the  protection  of 
the  skin. 

FURUNCULOSIS 

By  furunculosis  we  understand  a  eircumscribe<l  inflammation 
canar  d  by  pus  cocci  situat(>d  in  the  subcutaneous  cellular  tissue,  which 
may  lead  to  ulceration  or  necrosis.  According  to  whether  the  alTeetion 
originates  from  foUiculiti.s  or  the  cellular  ti.s.sue  generally,  we  <listinguish 
between  furunculosis  of  the  sebaceous  glands  or  of  the  cellular  tissue. 

Furuncles  are  met  with  in  nursing  infants  and  in  every  age  of  child- 
hood, originating  from  skin  affections  in  consequence  of  itching  and 
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scratching,  the  iilcorating  factors  bcinji  transmit ti'tl  through  feces  and 
urine  to  the  macerated  skin.  In  nursing  infants  they  are  situated  prin- 
cipally at  the  up|)er  lip,  the  auditory  canal  and  the  nates,  and  are  very 
frequently  to  b<'  found  in  prurigo,  eczema,  impetigo,  etc.  The  course 
of  furunculosis  in  children  corresponds  exactly  to  that  in  the  adult  and 
requires  no  special  diseussion. 

Etiology.  -  Furuncles  are  causi'd  by  the  penetration  of  staphy- 
lococci into  the  skin.  In  how  far  internal  cau.ses  or  the  milk  of  the  mother 
may  cause  infection  from  the  intestine,  ha.s  not  yet  In^en  demonstrated. 

The  prognosis  is  favorable,  provitled  the  number  of  the  furuncles 
is  not  excessive  and  the  condition  of  the  child  is  not  too  low. 

Treatment. — The  object  of  the  treatment  is  the  quickest  possible 
evacuation  of  the  furuncles,  and  keeping  the  skin  dean.  Fresh  fur- 
uneles  should  l>e  softened  with  hot  poultices  or  j»la.sters  (salicylic  soap 
plasters,  mercurial  carbolic  plai^termull)  and  then  incised;  afterwards 
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apply  moist  bandages  with  acetic  alumina  an<l  finally  Imndages  of  .sali- 
cylic soap  plaster.  The  cleansing  of  the  skin  is  efTect^d  by  frcHpient 
batliing  (scjap,  sublimate,  or  sul|»liur  baths)  and  regular  washing  with 
soap  (sulphur  soap). 

MULTIPLE  ABSCESS  OF  THE  SKIN 

Synonyms.  —  Furunculosis  multiplex  infantum,  <lermatitis  folli- 
culosa  (Steiner),  dermatitis  phlegmonosa  (Baginsky),  circumscribed 
phlegmon  of  the  superficial  fascia  (Bohn). 

The  multiple  abscesses  of  the  skin  are  an  afTection  peculiar  to  the 
nursing  period:  they  an-  not  connected  with  the  follicles,  but  are  ab- 
scesses of  the  superficial  fascia  which  by  reason  of  their  slight  inflam- 
matory manifestations  and  their  clinical  course  totally  differ  from 
furuncles. 

Clinical  Picture. — In  the  newborn,  and  as  a  rule  in  poorly  nour- 
ished atrophic  or  tuberculous  children,  whose  skin  is  flabby  and  atrophic, 
faeilitating  the  entrance  of  inflammatory  agents,  we  often  see  very 
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numerous  skin  abscesses  occurring  in  paroxysms  singly  or  in  groups, 
Tliere  may  be  many  hundreds  of  them,  situated  at  tlie  bacic,  neclc, 
nates,  sealp,  upper  arms  and  thighs,  and  also  diflfuse  over  the  entire 
body.  The  skin  over  the  abscesses  is  pale  or  highly  hyperaemic,  tlic 
abeeesses  fluctuate,  finally  break  open  or  have  to  be  incised.  Their 
size  varies  botwefu  that  of  a  pea  and  a  hen's  egg,  they  may  even  ^jivo 
rise  to  pUegmonous  and  gangrenous  inflammations.  Immediati  ly 
after  tlic  iiK-ision  they  sink  in.  The  pus  they  contain  is  yellow  or  yellow- 
ish green,  and  lias  a  peculiar  odor.  The  affection  generally  passes  off 
without  fever  or  possibly  with  very  slight  elevation  of  temperature, 
and  is  met  with  not  only  in  impoverished  nurslings,  but  in  isolated  cases 
also  in  healthy,  well  developed  children.  Occasionally  complications 
may  occur  (gastro-enteritis,  bronchopneumonia),  but  their  connection 
has  not  yi  t  Ix  en  demonstrated. 

Etiology.  Wit hout  doubt  tho  abscesses  are  caused  by  inicro- 
ori;:uii>ins.  in  all  probability  by  the  staphylococcus  pyogenes  aureus. 
Renault  found  it  fifty  times  in  fifty  cases,  Hulot  ten  times  in  ten  cases. 
Aside  from  this  coccus,  streptococci  have  been  demonstrated  and  also 
coli  bacilli  in  the  region  of  the  anus.  Whether  the  microorganisms 
come  from  without  or  whether  there  is  a  possibility  of  an  internal  in- 
fection (hematogenously,  by  the  intestinal  tract,  through  the  milk?) 
is  as  yet  an  open  question.  Even  Escherich's  opinion  that  the 
infect io!)  wns  transmitted  by  the  sweat-glands  does  not  seem  to 
cover  all  cases. 

Prognosis. — The  prognosis  generally  is  good  under  sufficient 
energy  and  attention,  provided  the  children  arc  not  too  poorly  nour- 
bhed  and  have  not  suffered  too  long  from  the  abscesses.  In  severe 
cases,  when  the  affection  becomes  chronic  and  fresh  paroxysms  con- 
tinue to  occur,  the  patients  finaUy  succumb  to  sepsb  or  some  compli- 
cation in  consefjuence  of  nutritive  disorders. 

Treatment. — The  treatment  hns  to  pay  attention  to  the  regulation 
of  the  diet  and  imtrition  .so  as  to  improve  the  ^'eneral  condition  and  to 
prevent  the  >pre;idiii^  uf  the  ulceration  by  keej>ing  the  skin  eleun, 
especially  by  washing  with  sulphur  soap  and  giving  regular  sulphur 
baths  (the  best  are  made  with  30-50  Gm.  of  Memingkx'  sdution). 
The  regular  change  of  the  body  linen  !s  of  special  importance.  The 
furuncles  should  be  opened  as  early  as  possible,  and  as  many  as  possible 
every  day.  After  the  incision  which  should  be  as  small  as  may  l>o  con- 
sistent, the  child  should  be  immediately  ]m\  into  a  bath.  Nei.';.«?er 
makes  the  incision  wliile  the  child  is  in  the  bath  and  has  been  very  siir- 
cessful  with  this  method.  Tho  hralin;:  of  the  abscesses  should  be  acc  ele- 
rated  by  sulphur  ointments  and  .sulpliur  pastes,  while  the  skin  and  the 
neighborhood  of  the  abscesses  should  be  kept  clean  by  washing  with 
spirits  of  benzine. 
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EPIDERMOLYSIS  BULLOSA  HEREDITARIA 

Clinical  Picture.— The  following  is  the  typical  pathologic  picture 
as  it  was  first  ili'scribfd  by  GoKlscheidtT  in  1882  ami  later  by  Kobiier: 
Suddenly,  often  in  ttunwner,  there  occur  vesicles  on  the  normal  skin  at 
all  places  of  the  Iwdy  from  a  minimal  external  cause  (friction,  pressure, 
etc.)  without  inHammation.  The  fluid  they  contain  is  generally  limpid, 
only  rarely  blood  stained  serum.  The  affection  attacks  particularly  the 
feet,  calvj's,  hands,  but  may  oeeur  at  any  part  of  the  lx)dy.  The  dis- 
position to  this  cystic  formation  is  congenital  and  has  been  observed 
through  several  generations  (through  four  and  five  by  Valentin  and 
Bonaiuti).  The  affection  occurs  chiefly  in  summer  and  especially  when 
the  skin  has  been  exposed  to  some  irritation.  Should  the  feet  be  affected, 
the  complaints  may  be  so  severe  that  the  children  are  unable  to  walk. 
The  affection  strangely  attacks  almost  exclusively  children  of  German 

descent,  a  fact  for  which  suffi- 
cient explanation  has  not  as  yet 
been  forthcoming.  The  cysts  heal 
without  leaving  any  scar  worth 
mentioning:  a  pigmentation  only 
rarely  remains.  The  affection 
may  persist  for  life  and  cause 
considerable  trouble.  ,\side  from 
the  typical  form,  a  .series  of 
authors  (Darier,  Hallopeau,  Fox, 
etc.)  have  described  a  second 
grouji,  which  materially  differs 
Epii^rrooiyiii.  huiioMi  iifrr.iiuri«.  froui  thc  first.    This  frcqueutlv 

shows  keloid  cicatrices,  miliary 
cysts,  very  pronounced  pigmentation,  trophic  disturbances,  frequent 
involvement  of  th<'  mucous  membranes,  nail  affections,  etc.  (PIallop(«au  : 
Forme  bulleuse  et  dystrophique).  Whether  this  .second  form  really 
belongs  here  or  not  is  still  a  matter  of  contention.  \'i(lal  and  Hallopeau 
have  even  described  a  third  form  (la  forme  fruste),  in  which  the  cystic 
formations  are  of  comparatively  le.^s  inq>ortance.  or  rather  exist  oidy 
in  infancy,  and  in  which  instead  the  atrophic  changes  of  the  skin  play 
the  principal  rule. 

The  etiology  of  the  affection  is  unknown  and  heredity  plays  a 
most  ini|)()rtant  part.  Thus  N'alentin  observe*!  II  niembers  of  one  family 
suffering  from  it  in  four  generations,  Bonaiuti  saw  31  afflicted  in  a 
family  of  iV.\  members,  Bettniann  saw  10  cases  among  the  offspring  from 
one  grandmother. 

Th<'  prognosis  in  spite  fjf  chronicity  in  isolated  ca.ses,  is  relatively 
favorable,  whereas  the  cases  whi<'h  are  acconq)anied  with  trophoneurotic 
disturbancts  are  distinctly  less  favorabh'. 
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Treatment. — Treatment  is  comparatively  helpless.  In  one  case 
Jarisch  uliscrved  a  favarahlc  effect  from  arscnir,  otherwise  the  troat- 
nirnt  ran  only  be  direct  (I  toward  the  protecUou  of  the  skin  and  the 
aiieviation  of  the  subjective  complaints. 

HBKPBS 

By  herpes  we  anderstand  the  sudden  appearance  of  small  i^rouped 
nodules  npnn  a  hypenemic  skin,  rapidly  chantiing  into  cys^ts  ami  having 
the  appearance  of  vesicular  eruptions.  There  is  ^mrrally  no  fovcr, 
the  vesicles  exist  only  for  a  short  time  and  within  24  or  -iH  hours  the  fluid 
they  contun  dries  up,  the  covering  skin  turns  into  a  scab,  and  in  a  few 
days  healing  may  be  complete.  ^ 

Clinical  Picture* — Herpes  in  children  is  principally  situated  In 
the  vicinity  of  the  mouth,  lips,  nasal  apertures  and  cheeks,  in  the  form 
of  herpes  facialis.  In  children  u  lio  arc  specially  |>reflj«posfd,  it  occurs 
relatively  often,  either  following  certain  infectious  diseases  or  without 
any  assignable  cause. 

The  prognosiB  Is  distinctly  favorable,  the  vesicles  healing  in  a 
short  time.  For  purposes  of  differential  diagnosis  herpes  zoster  (see  next 
paragraph),  varicelhr  (diffusion  over  the  entire  body)  and  hydro- vaccini- 
forme, which  occurs  under  the  influrnc*'  of  lifjhf.  havo  tn  l>o  ronsidcred. 

The  treatment  consists  in  protecting  the  vesicles,  that  is,  ia  keep- 
ing the  cystic  cover  intact  in  order  to  prevent  the  penetration  of  in- 
fectious agents.  Here  a  simple  salve,  cooling  ointment  or  paste  is  indi- 
cated; a  very  good  effect  is  exercised  by  Unna's  unguent,  caseini  (P.G.) 
which,  when  rubbed  into  the  skin  with  a  trace  of  water,  forms  a  pro- 
tective covering  over  the  vesicles. 

HBRPBS  ZOSTBR 

Herpes  zoster  (Giirtelrose,  belt-rose)  in  an  affection  which  often 
appears  accompanied  with  light  febrile  manifestations  and  is  character* 
ised  by  herpetic  vesicles  on  hypersmic  ground  which  are  arranged 

according  to  some  system. 

Clinical  Picture. — In  infancy,  and  even  in  the  earliest  days  of 
life,  under  slight  prodromal  manifestations  (elevation  of  temperature, 
itching  and  burning  of  the  skin),  eruptions  of  groups  of  small  nodules 
occur  which  change  into  vesicles  and  generally  follow  the  track  of  a 
nerve.  The  nodules  or  vesicles  usually  appear  in  the  region  of  an  inter- 
costal nerve  (hence  the  name  belt-rose),  there  are  spasmodic  recurrences 
for  a  few  days  until  thf^  mi  rlinn  line  has  lieen  reached;  only  rarely  is 
the  latter  eiver-reached  either  in  tront  or  l)eliind.  I'sually  the  eru}>tions 
remain  utiilalt  jai.  According  to  its  appearance  we  distinguish  herpes 
pectoralis,  herpes  facialis,  herpes  frontalis,  etc.  The  shoulders  and 
extremities  are  but  rarely  involved  in  children. 


Digitized  by  Google 


1 


478  THE  DISEASES  OF  CHILDREN 

Herpes  zoster  is  a  comparativoly  infrequent  affection  among 
children  in  Germany.  Cnmby  ruiints  oiu'  cuso  in  a  thousand;  per.'.on- 
aily  I  have  only  seen  two  cases  in  niy  children's  policliuic.  It  in  very 
rare  under  two  y<  ars  of  age,  rarer  still  und^  four  years,  after  that  it 
occurs  more  frequently.  It  b  a  surprising  fact  that  twice  as  many 
girls  are  affected  aa  boys.  On  the  other  hand  Bateman  has  found  a 
prrj>niulrrance  of  young  peoplf*  between  twelve  and  fifteen  years  suffer- 
ing fruru  thif!  rnnijilaint.  Crocker  found  75  per  cent,  under  twenty 
years,  Evans  observed  that  half  his  cases  of  herpes  zoster  occurred  in 
children  under  fourteen  years.  Whence  this  frequency  arises  (race, 
climate,  etc.),  is  not  yet  cleared  up. 

The  complaints  in  children  are  the  slighter,  the  younger  the  child. 
It  is  only  after  they  have  reachril  the  age  of  ten  (Coniby)  that  the  pain 
becomes  more  pronounced.  Neuralgia,  so  trying  in  the  adult,  seems 
to  be  entirely  absent.  On  the  other  hand  there  is  ofu  u  slight  glandular 
enlargement  and  light  keratitis  (Millon).  Besides,  photopholna  (von 
Gcwaert)  and  facial  paral^is  (von  Epstein)  have  been  described.  The 
fever  rarely  exce  eds  38*'  C.  (I00*»  F.)  maximum  40*  C.  (104*  F.)  and  lasts 
no  huiLHT  than  fiVe  to  six  ilays. 

Pathology. — The  origin  is  unknown.  We  know  that  .«hingles 
ajjpear  epidemieally  (fall  and  spring),  also  that  toxic  suljsstances  larseMie, 
carbon  oxide  gas,  pyvmic  processes,  typhoid,  etc.)  may  produce  herpes 
soster.  Central  causes  (injuries  to  the  gray  substance)  may  occasion 
soster  (Head,  Babes,  etc.).  According  to  Barensprung  nervous  distur- 
bances n>ay  be  the  cause  which  in  their  turn  are  occasioned  by  the 
penetration  of  itifretious  agents  into  the  ripheral  nerve  terminations 
or  into  the  intervertebral  and  spinal  ganglia. 

In  how  far  family  transmission  (Klamann,  Millon)  or  local  tuber- 
culosis may  be  responsible  for  soster,  is  still  subject  to  demonstration. 

The  diagnosia  is  t  asy,  and  the  prognosis  favorable,  as  the  cases 
run  a  light  course  and  relapses  in  children  are  infrequent. 

Treatment. — Thf  trnatmpnt  consist-?,  similarly  to  simple  herpes, 
in  the  protection  of  the  skin  and  the  preservation  of  the  cystic  cover 
by  means  of  salves,  iiastcs  and  bandages.  In  these  cases,  too,  Unna's 
unguent,  caseini  (P.G.)  is  of  value. 

8Y1IMBTRICAL  GANORENB  (AsyiuMd) 

Symmetrical  or  Raynaud's  gangrene  is  characterised  by  localised 

ischretnia  wliicli  ahvay«  orrtin*  in  j)aroxy!snts.  hy  its  symmetry  an<l  the 
disturbance  of  circulation  (lora!  asphyxia  t.  rr^ioiial  cyanoj^is,  which 
later  may  h  ad  to  necrosis.  The  allection,  which  is  very  rare  in  child- 
hood, generally  attacks  the  fingers  (or  hands),  toes  (or  feet),  cars  and 
nose.  It  is  said  to  occur  after  infectious  diseases  (scarlet  fever,  measles, 
etc.)  and  after  exhaustion.   Gaspardi  observed  symmetrical  gangrene 
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in  a  throe- voar-oltl  child ,  Bohrond  in  one  of  six  vear.s,  Durando  Dnmnte 
in  two  rn^f  s  of  newborn  infanU  with  fatal  termination,  whoete  parents 

wen  syphilitic. 

The  differential  diagnosis  in  the  case  of  children  has  to  conhnc 
itself  to  congelation  and  sclerudcrnia;  iu  both  the  paroxysmal,  spasmod- 
ical attacks  are  absent. 

Treatment  is  comparatively  powerless.  Its  object  is  to  improve 
the  jieneral  condition  and  to  treat  the  local  vesicular  affection  by 
electricity.    If  necessary,  surgical  interference  has  to  be  resorted  to. 

ATROPHIC  INFLAMMATIONS  OF  THE  SKIN  (ULERYTHEMA) 

Aluung  the  atrophyin;^'  iiifhiinniiilidus  of  the  skin,  thai  i.-,  liicnm- 
scribetl  inflammations  wiiich  laii  r  lead  to  atrophy,  lupus  crythematodes 
(ulerythema  eentrifugum,  Tnna,  an  erythema  which  loaves  a  Bcar), 
orcurs  very  rarely  in  childhood.  Ulerythema  ophryogenes  is  found 
more  frequently  in  comparison.  The  affection  which  Tanzer  described 
in  1889,  commences  in  early  life,  especially  in  children  with  Monde 
liiiir,  attacks  chiefiy  the  eyebrows  and  tnay  spread  to  forehead,  cheeks, 
IK  rk.  th'-  rxtrnsor  surface  of  the  upper  rirm  and  the  hairy  part  of  the 
luad.  At  fir-t  there  is  hypertemia  of  the  >kiii.  and  sniall  horny  cones 
are  formed  in  the  phice  of  the  hair  follicles.  The  hair  is  abnormally 
thin  or  invisible  or  broken  off.  The  erythema  leads  to  follicular  and 
intrafolHcutar  atrophy  and  to  the  formation  of  small  scarlikc  depressions. 

Etiology. — Unknown. 

Treatment. — Soaps  and  salves  of  sulphurated  salicylie  tar. 

PSORIASIS 

Psoriasis  is  a  chronic  affection  of  the  skin  with  frequent  relapses, 
characterized  by  light  red  papules  or  {jlaques  which  are  covered  with* 
silvery  scales.    The  scales  arc  loosely  connected  and  become  easily 
detached  through  scratching,  and  underneath  the  scales  appears  the 
inflamed,  light  red,  punctiform,  bleeding  skin. 

Clinical  Picture.— Psoriasis  forms  roundish  patches,  from  a  pin- 
head  to  a  dollar  piece  in  sise,  which  gradually  grow  larger  and  may 
become  confluent.  They  never  exudate,  itch  h\\\  rarely,  exhibit  only 
slight  inflammation  and  are  covered  with  silvery  scales.  According  to 
th<'  size  or  the  confluent  character  of  tin-  patches  wc  distinguish  psoriasis 
punctata,  guttata,  annularis,  gyrala.  etc. 

Psoriasis  attacks  with  great  predilection  the  extensor  surfaces  of 
the  extremities,  the  hairy  part  of  the  head  and  the  skin  over  the  sacral 
bone;  the  nails  also  may  become  fissured  and  brittle.  The  affection 
is  characterized  by  the  absence  of  pruritus  and  other  symptoms,  by 
the  presence  of  silvery  scales  and  by  its  chronic  course.  It  recurs 
in  spasmodic  paroxysms  and  may  last  through  life.  According  to 
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Nielsen  in  44  per  cent,  of  all  cases  it  commences  before  the  fifteenth 
year,  generally  after  the  fifth  or  sixth.  It  may.  however,  also  appear 
in  earliest  infancy  (on  the  3Sth  clay,  Rille;  in  the  fourth  month, 
Neumann).  In  children  it  runs  a  relatively  benign  course:  severe 
ea.ses  have  not  been  as  yet  reported.  There  is  a  total  absence  of 
complaint^,  and  only  as  fresh  relapses  occur,  there  is  sometimes  con- 
siderable pruritus,  it  is  often  very  strongly  developed  on  the  hairy 
part  of  the  head  in  childhood,  thick  scaly  mas.^es  being  fornunl  there. 

Fio.  78.  Pathological  Anatomy. — 

The  microseoj)ic  picture  shows 
a  broadening  of  the  stratum 
corneum  and  a  thickening  of  the 
rete  Malpighii  with  considerable 
proliferation.  The  papill.T  are 
eidarged,  swollen  and  (edema- 
tous, and  there  is  considerable 
dilatation  of  the  papillary  ves- 
sels. The  vessels  of  the  corium 
are  dilateil.  with  slight  snjall- 
celled  infiltration  which  quite 
corresponds  to  the  clinical  pic- 
ture of  absence  of  coarseness  in 
the  psoriatic  plaques. 

The  etiology  of  j)soriasis  is 
entirely  unknown  (diathesis? 
neuropathic  etiology?  mycotic 
cau.ses?).  Quite  a  .series  of  cases 
that  occurred  in  childhood  have 
been  published,  in  which  psori- 
asis has  appeared  following  auri- 
cular eczema  anil  piercing  of  the 

Psoria*)*  in  ■  youn«  Birl.    fPiie»ri»»i«  Kyrala  n  annu-        lobe    (  H  C  U  OC  h  ,    N  C  U  m  a  U  U  )  . 
laria).   Typical  luraliution  at  th<-  knw--.  ' 

Whether  the  occurrence  of  p.sori- 
asis  after  vaccination  has  any  connection  with  the  latter,  is  not  proved. 
Nor  do  we  know  whi'ther  heredity  has  anything  to  do  with  it,  whether 
in  family  transmissions  it  is  congenital,  whether  the  tendency  is  inherited, 
or  whether  there  is  a  simple  infection. 

Prognosis. — The  fact  that  psoriasis  is  a  chronic  afTeetion  which  is 
difficult  to  cure  does  not  make  the  prognosis  very  favorable.  Even  though 
it  causes  no  trouble  during  childhood,  it  shouUI  be  remembered  that 
an  afflicteil  child  may  never  lose  the  eruption  for  the  rest  of  its  life. 

Diagnosis. —The  diagnosis  of  the  light  form  oceurring  in  childhood 
is  much  easier  1  lian  in  the  adult ,  as  the  silvery  scales  and  the  bleetiing  spots 
which  occur  after  scratching  them  off,  excludes  any  possible  confusion. 
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Treatment. — The  object  of  the  treatment  is  to  influence  the  eruption 
by  internal  medication,  to  remove  the  scales  by  external  measures  and 
to  effect  a  healing;  of  the  exposed  surfaces  by  medicinal  agents. 

Of  internal  medicines  only  arsenic  is  to  be  considered.  In  younger 
children  it  is  administered  as  Fowler's  solution  2.2  Gm.  (§  dr.)  aq.  destill. 
8.0  CO.  (2  dr.)  (o  gtt.  t.i.d.),  or  in  the  form  of  injections  (liquor  pot.  arseni- 
cosi,  aqua  tlestill.  aa  5.0  c.c.  (IJ  dr.)  1  unit  of  the  Pravatz  syringe  up  to 
15  units,  according  to  age),  in  older  children,  when  anosmia  is  present, 
in  the  form  of  the  well-known  pills  of  iron  and  arsenic.  Generally  speak- 
ing, the  arsenic  treatment  is  not  reliable;  still  more  uncertain  is  the 
eflBcacy  of  the  substitutes  sodium  cacodylate  and  atoxyl.  Under  cer- 
tain circumstances  the  diet  has  to  be  changed,  an  improvement  being 
frequently  effected  through  a  change  in  nutrition. 


Fio.  79. 


i'rarittie  »kiD  eontra!>lMl  with  normal  akin  (left).   Expansion  and  thickenmc  of  the  ivte  with  ooo'Mlerabto 
pruUfcratiuo,  enlarsem«nt  of  (h«  papills  with  ■mall.crlled  infUiralion. 

The  external  treatment  consists  in  bathing,  sweating,  application 
of  soaps  and  plasters,  removal  of  the  scales  by  rubbing,  and  softening 
of  the  psoriatic  plaques,  in  order  to  prepare  the  skin  for  the  real  medicinal 
treatment.  Children  are  given  daily  warm  baths  2S°-30°  C.  (82-80*'  F.) 
lasting  half  an  hour  to  an  hour,  applying  either  sulphur  soap  or  green 
soap.  Simultaneously  the  scalp  is  anointed  with  tincture  of  soap  and 
cleansed  in  the  bath.  Sulphur  may  be  a<ided  to  the  bath,  or  immediately 
after  the  soap  treatment  in  the  bath  tar  may  be  applied  (see  Tar  Baths 
p.  424).  As  soon  as  the  child  has  left  tiie  bath,  the  body  is  treated  with 
medicaments,  that  is,  larger  surfaces  are  anointed  and  bandaged,  smaller 
ones  and  localized  foci  are  painted  and  a  .softening  plaster  applied  over 
the  coat  (zinc  oxide  plastermull,  salicylic  soap  plaster).  The  best  and 
mildest  ointment  for  the  skin,  especially  scalj)  and  face,  is  a  combination 
of  ung.  hydrargyri  album  and  tar.    I  prescribe  the  ointment  as  follows: 
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hydrag.  prccip.  alb.  2.0-4.0  Gm.         dr.)  bispi.  subnit.  4.0  Gm.  (1  dr.) 
anthra.Hol  O.-'i-^.O  Gm.  (7 J-30  pr.)  ung.  lenicn.s  ad  40.0  Gin.  ( 1 }  oz.).  This 
ointment  may  bo  made  more  liquid  by  an  addition  of  olive  oil  for  rub- 
Fio.  80.  bing  into  the  scalp,  e.'^perinlly  in  the 

ca.se  of  girls.  Saliryl  0.1  Gni.  {l  \  gr.) 
may  be  added  to  soften  the  scales. 
The  best  ointment  for  application  on 
the  body,  chrysarobiu,  is  now  gener- 
ally introduced  and  prescribed  foi 
children  as  a  1  per  cent,  ointment;  foi 
painting  1 :100  traumacine.  (Caution  on 
account  of  serious  dermatitis  and  con- 
junctivitis). Kromaycr  recommends 
eurobin  as  a  sul>stitute  for  chry.s- 
arobin  which  is  prescribed  together 
witheugallol  (substitute  for  pyrogallus) 
H.s  follows:— eurobin  1.0  Gm.  {15  gr.) 
eugallol  1.0  Gm.  (15  gr.)  acetone  ad. 
50.0  Gm.  (IJ  oz.)  for  painting  the 
afTect<'d  places.  Pyrogallus  too  should 
be  used  with  caution  in  children,  as  it 
may  cause  poisoning.  It  is  therefore 
advisable  in  children  to  apply  a  weak 
i  to  1  percent,  ointment  of  pyrogallus. 
As  above  mentioned,  plasters  are  now 
applied  over  the  painted  places;  or 
instead  of  painting,  the  chrysarobin 
plastermuU,  which  sonietimes  has  a 
strongly  irritating  eflfect,  may  be  aj>- 
plied.  Generally  speaking,  the  chrys- 
arobin and  pyrogallus  preparation.s 
cannot  be  handled  carefully  enough, 
the  infant's  skin  being  exceedingly 
sensitive.  \  very  good  effect  is  obtained 
by  tar  hat  lis,  which  should  be  given 
several  times  a  week,  after  which  tlie 
affect(Ml  places  should  be  bandaged 
with  chrysarobin  or  pyrogallus.  Also 
painting  with  tar,  the  colorless  liquor 
carbonis  detergens  or  t  ln>  more  powerful 
tincture  of  tar  (pix  liqu.  3  per  cent.  ale.  ad  30.0)  can  be  recommended, 
but  should  also  be  u.sed  with  caution.  In  carrying  these  measures  out, 
it  is  advisable  to  make  regular  examinations  of  the  urine.  As  mild 
agents  may  be  mentioned  sulphur  baths  and  sulphur  pomatum  (1-5 


l*"«jri»fli"  in  youxiK  citl.  1  vpiml  lo.ahi*. 
turn  m  ilif  r\(riui>r  nirfacr*  vt  upprr  knii 
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Digitized  by  Google 


TU£  MOST  IMPORTANT  DISEASES  OF  THE  SKIN  48S 


percent.)  mixed  with  ^  per  cent,  anthrasol.  For  the  treatineiit  of  th» 
hairy  part  of  the  head  precipitated  bismuth  tar  ointment  and  salicylic  oil 
(lalicyl  10  Gm.,  oL  ricini  40  Gm.,  ol.  oliv.  50  Gm.)  may  be  used  with 
or  vdtfaout  anthrasol;  for  the  nails,  scalp  treatment,  baths  and  plasters. 

SCLERODERMA 

Sclcroderitia  a  chronic  atlection  of  the  skin  which  usually  com- 
nicncos  with  uslt  inatous  swelling,  leading  to  a  coarse  thickeniag  an«l 
iuiluratiou  of  the  connective  tissue  of  the  skiu  ami  ending  in  atrophy. 

According  to  the  extent  of  the  scleroderma  we  distinguish  the 
universal  forms  (scl^r6mie8,  Branier)  and  the  circumscribed  forms  (mor- 
phcea).  Generally  speaking,  three  forms  may  be  differentiated:  (1) 
diffusely  spread  over  the  entire  ))ody,  commencing  with  coarse,  glisten- 
ing, oedematous  swelling,  gradually  leading  to  a  stone-hard  induration, 
and  nftpn  hmling  rapidly  (scU  rodermie  cDdemateiise,  Hardy);  (2)  the 
form  coninu  iicing  symmetrically  in  the  face,  at  the  head  and  extremi- 
ties, g[!i<iuiilly  becoming  diffuse,  often  leading  to  sclerodactylia  isolated 
involvement  of  the  hands  with' trophic  disturbances  of  the  muscles, 
vessels  and  bones)  and  designated  sclerodermic  progressive;  (3)  the 
localised  forms  which  are  sometimes  called  scUrodermic  en  plaques 
( morphcea,  Wilson)  and  .somotinK  s  srlrrodi  rmii  1 11  handes,  according  to 
whether  the  eruption  is  arranged  in  roundish  foci  or  in  long  stripes. 
In  tK\<  fnrni  the  freshly  inflamcfl  zone  i^;  froqucntly  observed  ns  fi  bluish 
ring,  glist ruing;  with  a  violet  tint,  about  '2  to  Kt  mm.  wide  (lilac  ring  of 
the  English),  whii  h  encircles  the  coarsely  intiitrated,  atrophic  yellowish 
or  brownish  centre. 

The  affection  often  commences  with  prodromal  manifestations 
(sensation  of  cold,  pain,  itching  etc.).  There  is  also  erythema  or  cedema 
at  the  attacked  places,  the  skin  becomes  hard,  rigid,  difficult  to  lay  in 
folds,  looks  bluish  white,  arrests  the  movements,  so  that  the  face  as- 
sumes a  peculiar  mask-like  expression,  while  the  fingers  acquire  that 
immobility  and  rigidity  which  is  known  under  the  name  of  sclerotinrtylia. 
Gradually  the  affect  ion  leads  to  a  tliickeiiiug  of  llu-  .skin  and  atrojdiy, 
but  it  may  also  undergo  spontaueoujs  cure.  Other  signs  are  reilmcd 
sensibility  and  sweat  secretion,  falling  cut  of  the  hair,  accompanied 
by  increased  pigmentation;  facial  hemiatrophy  has  been  described  by 
Neisser  and  Jagot. 

Tlic  affection  is  found  coniiiarativcly  rarely  in  childhood,  but  may 
occur  in  the  first  few  months  of  life  (even  in  tlu  vn  ond  and  third 
we(!ks— Cruse,  Silbermann.  Baldoni.  Neumann).  It  attacks  both  boys 
and  girls  without  <listiuction.  liauihalter  observed  sclerodactylia  in 
a  seven-year-old  child. 

Pathology. — The  chief  nature  of  the  disease  is  an  affection  of  the 
connective  tissue  which  is  changed  to  a  swollen,  homogeneous,  glassy 
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lavfT,  nppoarinj;  saturiitcd  with  a  viscous  lluiil  wliicli  has  toapiiiated 
^Nt  isiit'i ).  The  elastic  fibres  are  reduced,  the  vefsscis  are  partly  obliter- 
ated, partly  steaosed. 

Etiology. — ^The  c»uae  of  scleroderma  ie  unknown.  It  is  either 
a  trophoneurosis  or  a  nutritive  disturbance  of  the  connective  tissue 
and  vessels. 

Prognosis. — The  prognosis  is  relatively  favorable  in  childhood, 
the  afTection  running  a  lighter  course  than  in  adults;  in  the  nursing 
period  the  affected  places  nearly  always  heal. 

Diagnoste. — Recognition  of  scleroderma  is  comparatively  easy 
from  the  induration,  coarseness  and  rigidity  of  the  skin. 

Treatment. — Sternthal's  dictum  that  "scleroderma  either  heals 
spontaneously  or  not  at  all"  is  certainly  not  justified  in  view  of  the 
various  methods  of  treatment  by  which  the  disf  ase  can  be  favorably 
influenced.  By  internal  treatment  and  invigorating  diet  the  general 
condition  should  be  fortified,  and  at  the  same  time  arsenic,  quinine 
and  strychnine  administered,  the  best  method  being  the  three  together 
in  pills.  Thyroidin  has  also  been  reeoniTnrnded.  By  local  treatment 
the  skill  sliouhl  be  softened  and  the  atTected  parts  rnuU  red  nion>  mohile. 
Thijj  is  b<'st  accomplished  by  hot  water  and  hot  sand  bath>,  liot  doiu  hes, 
steaming, sweat  cun  s  and  moist  packs.  The  medicines  to  be  most  recom- 
mended are  salicylic  preparations  in  connection  with  soap  and  salicylic 
soap  plaster.  In  recent  times  experiments  have  been  made  to  soften 
the  skin,  which  is  as  hani  as  a  board,  by  thi  apiilication  of  thiosinamin 
(Hebra,  Neisser.  Galensky).  Fvrry  one  or  two  days  |  to  1  c.  c.  of  this 
substance  with  a  10  per  cent,  solution  of  plycerin  is  injccte<l  in  the 
neighborhood  of  the  diseased  skin,  or  directly  applied  to  the  affected 
places  In  the  shape  of  thiosinamin  plsstmnull.  I  have  been  very 
successful  in  this  way  in  three  cases.  At  the  same  time  massage  and 
electric  in  atinont  (constant  ( urrc  nt  or  electric  baths)  are  particularly 
valuable.  Broc<i  recommends  electrolysis  for  the  treatment  of  the 
circumscribed  forms. 

XERODERMA  PIGIIBNTOBUM  iK^pPtt) 

Under  the  name  of  Xeroderma  pigmentosum,  Kaposi  dceeribed  in 
1870  a  chronic  affection  of  the  uncovered  parts  of  the  skin  occurring 

under  the  influence  of  the  rays  of  the  sun,  which  leads  to  pigmentation 
and  atrujiliv  and     arrnrniJanied  by  the  formation  nf  malignant  tumors. 

Clinical  Picture. — .Small  brownish  macula'  resenihlinj:  freckles, 
appear  on  the  skin,  sometimes  in  the  first  year  of  life,  which  make  the 
skin  look  spotted.  In  the  interstices  there  are  dilatation  of  the  v^els, 
small  verrucous  formations,  papillary  and  scaly  deposits.  The  skin 
between  iIk  sc  spots  lools  \\]iit(  aiid  atrophic.  Gradually  the  affection 
spreads,  the  pigmentation  of  the  skin  increases,  and  the  skin  becomes 
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more  and  more  atropUc.  There  ia  xerosis  of  the  conjunctiva,  ectropium, 
ulcers  and  fissures  of  the  skin,  and  multiple  pigmented  sarcomata  and 

carcinomata  may  Appear  even  in  tho  third  year. 

The  afffction  occurs  in  oarlirst  life  ffir;;t  and  sr  rond  year)  and  is 
douhtirs?;  attributable  to  a  family  disposition.  Althou^li  parents  and 
children  are  never  affected  simultaneously  and  although  lien  ility  can 
never  be  demonstrated,  the  influence  of  race  and  family  disposition  is 
unquesUonaUe.  According  to  Halle  the  disease  seised  88  families  in 
186  ca.ses,  Forster  found  130  positive  cases  distributed  among  96  fami- 
lies. Bcsidts  there  waf«  eonsanguinity  of  11.5  per  cent,  as  against  the 
avorapo  frequency  of  (»  to  11  per  cent,  in  marriages  of  relative^.  It  is 
remarkable  that  usually  the  children  of  the  same  sex  are  affected  in  a 
family.  Jewish  children  seem  to  be  specially  prone  to  this  affection, 
Elsenberg  observing  24  per  cent,  of  Jews  in  52  cases.  The  affection  is  in 
all  probability  caused  by  a  hypersensitiveiK  s>  to  li^lit,  a>  it  usually 
occurs  at  the  uncovered  parts  of  the  body,  the  face,  hands  and,  if 
cxposod,  the  feet. 

Pathology. — Microscopic  examination  of  the  first  stage  shows  an 
accumulation  of  round  cells  in  the  papillary  body  and  stratum  sub- 
papillarc  (Lueasiewits),  and  a  distinct  cederoa  around  the  blood  vessels 
and  glands.  In  the  later  stages  there  is  atrophy  of  tin  tissue  in  the 
white  atrophic  places,  while  in  the  hyper-pigmentcd  places  there  is  a 
thiekeuing  of  the  pa|)illary  body,  and  in  it  cellular  infiltrates  together 
with  considerable  accumulation  of  pigment.  The  vessels,  especially 
the  capillaries,  are  considerably  changed. 

Etiology. — As  to  the  cause  of  the  affection  itself  and  the  develop- 
ment of  sarcoma  and  carcinoma,  we  are  as  yet  completely  in  the  dark. 

Prognosis. — Unfavorable. 

The  diagnosis  docs  not  offer  any  diflfinilties. 

Treatment.— The  treatment  is  |)owerless  to  remove  the  cause; 
perhaps  it  is  possible  to  eliminate  the  influence  of  the  light  by  protect- 
ing the  stein  through  colored  veils,  etc.,  perhaps  it  is  also  possible  to 
effect  a  cure  of  the  carcinoma  and  sarcoma  by  phototherapy. 

ANOMAUES  OF  THE  SWEAT  SECRETION 
HYPERIDROSIS 

Excessive  sweat  seeretinn  may  be  universal  (hyperidrosih)  or  local 
(epidrosis).  Quite  a  numbei  of  children,  especially  nervrms  ones,  react 
to  every  irritation  by  perspiration.  On  the  other  hand  excessive 
sweating  may  also  be  caused  by  heat,  the  sun,  dothing,  etc. 

Excessive  local  hyperidrosis  is  found  on  the  scalp  during  tho  first 
few  years  of  life,  in  later  years  it  i-  I  n  alized,  j)articularly  at  the  hand 
and  feet  It  i:-  frefjuently  met  witii  in  nervous,  chlorotir  <diildren  in 
families  with  a  nervous  taint,  in  anamic  girls  at  puberty,  and  as  a  con- 
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sotiuencp  of  disturbed  circulation  (pressure  of  shoes,  garters,  etc.). 
\Vhr«n  the  han(!>;  or  foot  experience  a  sensation  of  great  cold,  there  occurs 
a  partial  hyperidrosis  in  whirh  the  sweat  becomes  easily  decomposed, 
giving  off  an  offensive  uilor  and  leading  to  maceration  of  the  skin. 
Very  often  a  cold  perspiring  foot  of  this  description  causes  chilblains. 

Treatment. — ^The  fiist  task  is  to  treat  the  general  causes,  chlo- 
rosis and  antemia,  and  to  influence  through  diet  and  general  direc- 
tions the  nervous  condition.  At  the  same  tinie  all  disturbances  of 
circulation  (narrow  shoes,  jjarters,  etc.)  shonhi  be  removed.  By  the 
local  treatment  the  excessive  secretion  should  be  reduced,  antihy- 
drotie  measures  being  indicated^  for  instance  baths  of  oak  bark  and 
nut  leaved,  painting  the  feet  with  chromic  acid  (5  per  cent.,  caution!), 
washing  with  a  2-10  per  cent,  formalin  solution  (caution:  eczema), 
and  washing  with  spirit  of  naphthol  5.0  Gm..  glyrerin  10.0  Gni.,  spir. 
colon.  .'iO.O  dm.,  diluted  spirit  ad  I.'O.O  Gm.,  or  with  a  f)  per  cent,  solu- 
tion of  tannin.  Besides,  wiak  formalin  ointnients  or  Hebra's  ointnu  rii 
can  bo  recomniemled  to  apply  to  the  hands.  It  is  of  special  importance 
to  frequently  change  the  stocking?  and  to  keep  the  feet  dry  by  dusting 
them  with  dermatol  powder,  if  they  are  at  all  involved. 

Nont.-'ReduetiQD  of  the  sweat  M>oivtion  (anidrosia)  and  partial  abmnce  of  Hweat  fiocn- 
iion  oeeim  fram  nenroiu  Biid  paycliic  c»ush.  Amoi^  the  qualitative  diBturhanoca  briar 
mention  may  ha  made  of  bromicltMlii  (unplraaant  odor  of  the  prrepiration)  and  ehramidaaia 

(chanRrd  color  of  the   persplrntinn^  as  conneitfil  vxitli   liyp^riilrosi.,  Chabfaott 

communicated  throe  cases  of  yrllow  chromidosis  in  the  rliitdrcn  of  one  family. 

DYSIDROeiS  (TObury  Fax) 
(Cheiropompholyx,  Hutchimmn) 

Under  this  name  Tilbury  Fox  described  in  1871  an  affection  which  is 
characterized  by  the  acute  apptarancc  r>n  normal  skin  nf  small  voi- 
cles,  the  size  of  sago,  which  contain  a  clear  fluid.  It  chiefly  attacks  the 
lateral  surfaces  of  the  fingers  in  paroxysms,  but  may  also  involve  the 
palms  and  soles.  The  affection  may  be  accompanied  by  itching  and 
burning,  is  always  connected  with  hyperidrosia  and  may  also  produce 
larger  cysts.  It  heals  in  one  or  two  weeks,  but  is  greatly  liable  to  return. 

The  etiology  is  unknown,  but  a  nervous  family  disposition  seems 
again  tt)  play  the  principal  part. 

The  pathology  shows  a  cystic  formation  in  the  corneal  layer,  but 
a  connection  with  the  excretory  ducts  of  the  sweat-glands  ia  not 
demonstrable. 

Treatment. — The  treatment  is  the  use  of  arsenic  and  general  direc- 
tions in  ovili-v  to  overcomt  \hc  nfrvrxi^jie.'^s  and  hyprridrnsis-  locally 
fortnaiin  >'i;i[i  and  a  1  per  cent,  formalin  solution,  nho  washing  with 
spirits  of  tmpliifiol,  rcsorein  or  thymol,  gradually  rising  from  J  percent., 
are  to  be  recommended.  Should  the  dysidrosfa  be  complicated  by  a 
secomlary  ecscma,  the  latter  will  have  to  be  removed  first. 
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HILZARU  (Siiddmtiia) 

Following  febrile  diseaeest  in  consequence  of  keeping  infante  ex- 
cessively warm,  under  the  influence  of  iHc  sun,  small  transparent  vesi- 
cles frequently  appear,  especially  on  tin  dust,  which  may  be  inter- 
spersed with  small  papules.  According  to  whether  these  papules,  which 
are  frequently  very  numerous  and  the  size  of  a  pinhead,  are  white  or 
red,  w  e  speak  of  miliaria  alba  or  miliaria  rubra.  The  minute  transparent 
vesicles  between  them  (miliaria  erystallina)  contain  a  limpid  fluid 
with  acid  reaction.  Miliaria  is  often  itching  and  heals  in  twenty-four 
to  thirty-.si\  lionr*!  with  slij^ht  drsqunmatinn.  Xn  doubt  this  t?;  a  rn^c  of 
ol>struction  of  the  (•xcrctory  ducts  of  (he  sweat-glands  and  its  occurrence 
is  often  regarded  as  a  critical  phenomenon.  Independently  of  these 
pathologic  conditions  I  have  seen  numerous  cases  of  miliaria  arise 
in  vary  hot  summers  under  the  influence  of  the  heat. 

Treatment. — Treatment  may  confine  itself  to  bathing,  washing 
with  wjitcr  and  vinopjar  or  \  per  cent,  spirit  of  thymol,  and  dusting  wit|i 
powder  in  order  to  accelerate  the  healing  process.  | 

ANOMALIES  OP  THE  88BACBOUS  GIJUfDS  ! 

BEBOKRH<EA. 

By  seborrhoca  is  understood  a  pathological  increase  of  the  secretion 

of  the  sebaceous  iilands.  It  is  divided  into  (1)  sebonhfna  oleosa  and 
(2)  seborrhn-a  sicca  (furfuracea-pityroidcs,  i>ityriasis  capitis)  accord- 
ing to  whether  the  secretion  of  the  sebaceous  glands  is  oily  or  dry. 

Sifborrhtea  cieota  is  principally  met  with  in  the  later  stages  of  in- 
fancy in  the  shape  of  Iturdaceous,  oily  secretions,  so  that  the  face,  es- 
pecially the  nose  and  the  forehead,  but  also  the  chest,  are  covend  with 
a  glistenino;  fatty  layer.  This  is  quite  :i  liarniless  condiUoUi  the  only 
treatment  necessary  hein^  dusting  with  powder. 

The  second  form,  scbonium  aicca,  occurs  in  the  hrst  few  months 
of  life,  especially  on  the  scalp  (over  the  large  fontanelles).  The 
scalp  is  covered  with  yellow  or  yellowish  brown,  lardaceous,  scaly 
masses  which  frequently  assume  a  gray  or  grayish  lilack  color  owing 
to  accumulation  of  dirt  and  dust.  Oti  removal  of  the  scales  the  ex- 
posed skin  looks  slightly  hyper.Tmic  and  macerated  and  is  covered  with 
a  tliin,  oily  layer.  The  affection  may  spread  to  the  eyebrows,  fore- 
head, nose  and  chin,  from  there  to  the  back,  chest  and  folds  of  the  body. 
All  these  parts  are  covered  with  yellowish  scales.  In  the  course  of  the 
first  few  years  the  seborrhoea  gradually  disappears,  or  else  it  may  be 
complicated  by  eczema  (eczema  seborrhoicum). 

In  the  later  periods  of  chiMlionf!  sr  horrh<ra  ocetirs  in  the  shape 
of  a  grayish  white  diffuse  furfuraceous  des(juamation,  especially  on  the 
bead  (pityriasis  capitis);  the  skin  is  covered  with  small  whitish  scales, 
has  a  milky  appearance,  and  frequently  there  is  a  secondary  falling  out 
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of  the  hair  at  this  early  age.  This  stage  is  chiefly  found  at  puberty 
as  status  seborrhoicus  and  is  occasioned  (1)  by  an  engorgement  of  the 
sebum  in  the  glands;  (2)  by  a  cornification  anomaly  which  leads  to  an 
occlusion  of  the  sebaceous  glands,  while  (3)  at  this  period  an  increased 
production  of  sebum  and  the  growth  of  hair  act  as  irritations.  Very 
often  there  arc  also  seborrha'ic,  sharply  demarcated  yellowish  spots 
covered  with  small  scales,  which  are  more  or  less  distinct,  and  which 
sometimes  disappear  and  reappear,  spread  to  the  face,  the  nasolab- 
ial folds,  and  chin,  cheeks  and  finally  to  the  chest,  where  they  attack 
the  sternum  (Eczema  seborrhoicum,  Unna,  .•'ee  p.  465). 

Pathology. —  The  micro- 
scopic examinations  conducted 
principally  by  Pohl-Pinkus, 
PifTart,  Unna,  Ehrmann,  disclo.se 
an  enlargement  of  the  tiebaceous 
glands  and  a  tliickcniug  of  the 
corneal  layer.  In  the  enlarged 
follicles  and  infuiidiljula  of  the 
hair  there  are  broken  off  bits 
of  hair  and  a  cone  called  by 
Sabouraud  "Bakterienkokon"  or 
utriculus,  which  is  formed  of 
corneal  cells  and  is  pervaded  by 
rods  and  microbacilli. 

Etiology. — The  cause  of  se- 
borrhea ia  unknown.  Unna, 
Sabouraud  and  others  regard  the 
above  mentioned  microbacillua 
as  the  causative  factor  of  sebor- 
rhoca.  There  is  no  doubt  that 
heredity  plays  a  role  and  that 
ana-mia  and  chlorosis  as  well  as  irritations  occurring  at  puberty  in  the 
region  of  the  sebaceous  glands  form  a  suitable  culture  ground  for  the 
accumulation  of  organisms.  Probably  the  disease  is  of  parasitic  origin, 
although  proof  for  this  assumption  is  yet  to  be  forthcoming. 

Treatment. — The  object  of  the  treatment  is  to  remove  the  de- 
posits and  prevent  the  accumulation  of  parasites  by  antiphlogistic 
measures.  We  should  therefore  endeavor  to  cleanse  the  scalp  with 
weak  alkalies  (bicarbonate  of  soda),  with  tincture  of  green  soap,  or  sul- 
phuratetl  resorcin  soap,  and  to  soften  the  scales  by  the  application  of 
5-10  per  cent,  salicylate  oil,  which  requires  an  addition  of  40  per  cent. 
ca.stor  oil  to  dissolve  the  salicyl,  or  of  salicylic  sulphur  ointment  [ac. 
salicyl,  0.2  Gm.  (3  gr.),  precip.  sulphur  5.0  Gm.  (1^  dr.)  ung.  leniens,  ol. 
oliv.  aa  20.0  Gra.  (6  dr.)].  At  the  same  time  massage,  washing  with  sub- 
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limate  (Lassar)  or  spirits  of  salicyl  or  resorcin,  may  produce  an  irri- 
tation of  the  skin  which  may  lead  to  an  improvement  of  the  circulation. 

ACNE  VULGARIS 

By  comedo  we  designate  a  core  which  is  formed  in  the  excretory 
ducts  of  the  sebaceous  glands  from  comified  epithelial  cells,  sebum  and 

bacteria.  Should  these  comedones  become  ulcerative,  acne  pustules 
develop,  which  lead  to  the  formation  of  smaller  or  larger,  more  or 
less  hyperajmic  papTiles  around  thr  hair  follicles  chiefly  in  the  face 
(forehpad,  cheeks,  chia,  nose),  on  the  chest  and  back  as  hiph  as  the 
scapula.  These  papules  are  either  hard  and  red,  or  they  nmy  be  iu  the 
ulcerative  stage,  or  in  the  process  of  healing,  the  patient  displaying  all 
stages  on  account  of  the  continuous  occurrence  of  fresh  outlvealcs. 
The  affection  generally  commences  at  the  period  of  puberty  and  may 
continue  for  many  years;  it  is  sometimes  accompanied  hy  an  ana?mic 
or  chlorotic  general  condition,  or  else  hy  a  bloated  hypcrajmic  «kin 
tending  to  urticaria  which  reacts  to  each  irritation  with  an  urticarial 
hypersmia. 

PatlM^ogical  Anatomy. — ^This  affection  consists  in  an  inflam- 
matory infiltration  in  the  perifollicular  tissue,  an  ulcerous  combination 

in  and  around  the  follicles  witli  the  mifronr<ranisms  already  referred 
to,  various  staphylococci  and  the  aearus  foUiculorum.  What  jKut  tiiis 
parasite  plays  in  the  development  of  the  comedones,  is  as  yet  unknown. 

Btiology* — Causes  for  acne  are  furnished  by  the  seborrhoea  state 
(status  seborrhoicus)  (see  page  488),  hyperemia  during  menstruation, 
aneemia  and  ( Iilot  osis,  intestinal  irritations  (autointoxication)  and  the 
various  forms  of  bacteria  (staphylococci,  etc.). 

Prognosis.  —The  prognosis  m  favorable,  although  the  course  of 
the  affection  is  a  protracted  one. 

The  diagnosis  is  not  difficult  in  view  of  the  presence  of  eomedoiKs 
and  seborrhoea. 

Treatment. — ^Treatment  should  be  directed  in  the  first  place  to  the 
Internal  causes,  chlorosis,  nn:rmia,  anil  intistinal  di>ordt  i>.  The  fol- 
lowing are  of  foremost  importance;  of  iiitt  inal  leiiirdirs  iron  and  ar.-^nrnc 
preparations  (administered  either  in  pills  or  in  solution;  ichthyoi  pre- 
parations, when  there  is  a  tendency  to  urticarial  irritation:  best  with 
iron  in  the  form  of  ferri  ichthyoi  tablets).  At  the  same  time  there  should 
be  a  strict  milk  diet:  this  together  with  baker's  yeast — the  point  of 
a  knife  full  three  times  a  day  in  a  wineglussful  of  water— has  often 
effected  improvement.  Aside  from  the  trrnlinent  of  seharrha-a  (q.v.) 
the  comedones  and  pustules  sliould  In  r- moved.  This  is  done  by 
opening  them  with  a  knife  or  by  pressing  ihem  out  with  the  come- 
done  squeezer  (Unna).  The  task  of  the  local  treatment  is  further  to 
diMolve  the  fat,  remove  the  homy  masses  and  open  the  follicles.  This 
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is  done  by  wftahing  with  hot  wat«r  and  soap  (either  the  mild  "Baeis^ 
Seife"  or  a  stronger  sidphiir  soap)»  washing  with  benwne,  hot  douches 

especially  over  the  body)  and  steaming  the  face  (^^aalfcld).  An  cxcd- 
lent  effect  is  also  produce  d  by  bathing  tlic  -kin  with  alcoholic  solutions 
of  resorcin  (\  to  ^  j)t  r  cent. ),  salicylic  aeiti  ^  to  lo  per  cent.)  and  acetic 
acid  (1  to  3  per  cent.;,  but  in  using  these  remedies  the  tender  skin  of 
young  women  and  children  should  always  be  taken  into  consideration 
by  commencing  with  the  weakest  solutions  which  should  often  be  made 
still  thtlder  by  adding  5  to  10  per  cent,  glycerin.  Among  the  ointments  I 
recommend  for  thr  Ircaliiu  nt  of  arm-  the  kcratolytic,  sliglitly  des- 
quamative sulphurati  <1  n  sorriii  oitit incnts.  For  aene  of  the  body 
stronger  solutions  may  be  applied.  For  aene  of  the  neck,  this  part 
should  be  treated  with  a  wash  containing  spirits  of  camphor  6.0  Gm., 
tinct.  bens.  6.0  Gm.,  acetic  acid  3.0  Gm.:100  alcohol.  If  in  severe  cases 
of  acne  thes(>  measures  are  not  sufficient,  desquamation  cures  should  be 
instituteil,  that  is,  aside  from  the  treatment  by  wfishr?  niid  ointments, 
one  to  three  times  n  week,  desquamation  pastes  ^lloul^^  be  applied  in 
order  to  denude  the  affected  parts.  In  children  the  best  plan  is  to 
apply  a  5-30  per  cent,  rcsorcin-zinc  paste,  once,  twice  or  three  times  a 
week,  to  be  kept  on  over  night,  for  instance  resorcin  9.0  Gm.,  sine  oxide 
1.0  Gm.,  amylum,  vaselin  aa  10.0' Gm.  On  the  intermediate  days  sul- 
phurat*  d  iHsoii  iii  ointments  are  applied.  Also  moist  bandages  of  \  per 
ct  nt.  resorcin  or  10  i)er  cent,  acetic  alumina  may  be  applied  over  night 
in  order  to  soften  the  acne. 

laUVM  (GRFTUH,  ACME  BnUARIS) 

Milia  are  white  or  yellowish  round  papuh-s  up  to  millet  sisc  which 
are  sii pcrticiall y  i  inbcddcd  in  the  normal  skin  and  may  be  expressed 
on  {)ricking  the  ,vkin.  They  are  .sintple  horny  cysts,  situate*!  at  the 
eyelids,  the  mular  bones,  temples,  checks  and  lips.  The  treatment 
consists  in  pricking  the  skin  and  expressing  them. 

KERATOSIS  (CORNIFICATION  ANOMALIES) 

ICHTIIYOS'TS  roNnKNITA  (SEBACEA) 
(Kemttieks  tiiffumt  congenita) 

This  infantile  affection  was  first  described  in  1702  and  a^ain  later 
untier  a  variety  of  different  names.  It  is  congenital  and  consists  of  an 
enormous  deposit  of  sebum  and  corneal  masses  upon  the  skin  of  the 
newborn  infant.  The  affection  is  comparatively  rare  (Riecke,  1901, 
54  cases),  and  occurs  at  birth  in  weak  infants.  Usually  the  child  dies 
in  a  week  or  sooner,  although  in  light  cases  they  may  be  kept  alive  for  a 
Innrrrr  period.  The  skin  ffuisi-ts  of  laffrr  horny  masses  broken  up  by 
fissures  and  furrows,  and  sirms  luo  tight  lor  the  body.  The  mouth  and 
its  angles  are  distorted,  the  curves  obliterated,  eetropia  and  deformi- 
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ties  of  the  nose  develop,  and  the  folds  of  the  skin  are  absent.  The 
disease  is  generally  developed  in  utero  (in  the  fourth  mouth)  and  the 
rhiM  dies  from  inanition,  being  unable  to  suckle.  In  lighter  eases  where 
the  covering  is  more  parchmentlike,  the  fw.  82. 

attempt  to  keep  the  child  alive  for  a 
longer  period  successful.  Riecke  dis- 
tinguishes b<'tween  three  forms:  (1) 
true  ichthyosis  congenita  (severe  cases 
developed  in  utero:  die  within  one  to 
four  days  after  birth):  (,2)  ichthyosis 
congenita  larvata  imiUler  cases  or  those 
which  involve  the  skin  only  partially, 
developed  entirely  or  nearly  so  at  birth: 
children  remain  alive  for  a  longer 
perioil^:  \3)  ichthyosis  congenita  tarda 
birth  normal,  appearance  of  the  disease 
at  a  later  |>eriotl:  children  sometimes 
remain  alive). 

Pathological  Anatomy. — There  is 
considerable  thickening  of  th**  corneal 
layer  (up  to  500  m  jis  against  34  to 
47  ;»  of  the  normal  skin,  which  is  aug- 
menteil  by  new  formation  in  the  rete, 
and  rapid  cornification  proilucing  diffuse  keratoma, 
normal  i  Kyber.  Wassmuth,  Riecke,  Neumann). 

Etiology. — The  etiology  is  still  completely  unknown- 
Prognosis.— The  prognosis  is  generally  fatal,  except  in  light  cases. 
Fio.  S3.  Treatment.  —  Baths,  improvement  of 

nutrition,  enibrooation  with  mild  oint- 
ments, would  seem  to  be  the  U'st  measures. 
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inmn\>sis 

/— Ichthyosis  is  an  affiH'tion  which  occurs 
^  earliest  infancy,  usually  in  the  tirst  or 

w  seeonil  year,  and  which  is  jHH'uliar  for  the 

formation  of  thick,  adhesive  scales  anvi 
horny  masses,  also  for  its  ohn>nic  course. 
Pathological  Picture. — The  affeetion, 
which  geniTally  appears  diffuse,  rarely  localized,  forms  mon»  or  less  gray, 
thick  stratifications  upon  the  skin,  which  is  dry,  brittle,  and  ilivided  into 
irregular  scjuares  which  are  separated  by  furrows.  Th»Te  is  no  it  chins:, 
sensitiveness  is  maintained,  .secretion  of  fat  and  sweat  diminishevl.  The 
affection  is  very  often  hereditary  ami  attacks  preferably  the  male  mende  rs 
of  a  family.  Its  favorite  sites  are  the  extensor  surfaces  of  the  extretnities. 
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the  trunk,  less  often  the  face.  The  lower  extremities  are  most  frequently 
involved,  the  articular  ficxure?  are  Tisually  free:  if  the  face  is  involved, 
it  assume^  a  peculiar  ri^id  cxiTt  ssiou :  tlicrc  i-  t'ctropium  ami  fi?suros 
around  the  angles  of  the  mouth.  According  to  its  degree  of  severity 
ichthyods  is  divided  into  three  forms:  (1)  ichthyosis  simplex  or  mtida 
(polygonal  scales,  gray  skin  like  that  of  a  fish,  described  by  Besnier 
as  xerotlerma  or  ichthyosis  furfuracea,  and  as  existing  in  the  first  few 
years  of  life);  (2)  iclit!iyo?<is  serpentina  or  snuriasis,  Wilson  frrocodilp 
skin,  cuirass-like  covering',  ri^id  verrucous  cniiiH  rices) ;  (3)  ichtliyosis 
hystrix  (with  special  participation  of  pupilhr,  verrucous  aculeate  excres- 
ceneea  ("porcupine  "  beings).  The  course  of  ichthyosis  is  progressive  up 
to  puberty,  then  as  a  rule  it  stops.  Ecsema  may  occur  aa  a  complication. 

Pathological  Anatomy. — ^The  corneal  layer  is  enormously  devel- 
oped, the  granular  layer  is  absent,  thr  ncnlratr  layer  is  only  narrowly 
developed.  Thcrr  is  an  immediate  tran.-ilion  from  the  cells  of  the 
rete  to  those  of  the  corneal  layer.  The' papilla'  are  strongly  developed, 
especially  in  ichthyosis  hystrix.  Kromeyer  holds  the  peculiar  sclerotic 
connective  tissue  responsible  for  the  causation  of  ichthyosis. 

Etiology.  The  rause  of  ichthyosis  is  unknown  to  UB,  although 
there  is  no  doubt  that  heretlity  plays  an  important  rfile.  Reyer  for 
instance  has  described  ichthyosis  in  six  generations:  it  may  pass  over 
several  generations  and  reappear  later.  It  is  a  remarkable  fact  that 
the  disease  is  endemic  in  certain  regions  (the  Moluccas,  Paraguay  and 
the  Hiridites)  especially  with  the  male  part  of  the  populace. 

The  prognosis  Is  unfavoralile  ius  far  as  a  cureisconeemed,tbe  disease 
being  considered  incurable,  although  it  niay  be  relieved  by  treatment. 

Treatment.  -The  object  of  th'>  treatment  is  to  rrmove  the  srales 
by  all  methods  which  have  a  keraiolytic  effect.  There  are  in  the  tirst 
place  batlis:  sulphur  (VIemingkx'  solution  30  to  50  Gm.),  potassium 
(50  to  100  Om.),  borax  (30  to  50  Gm.),  or  simple  soap  or  steam  baths; 
also  sweat  cures  should  be  resorted  to  for  the  softening  of  the  skio. 
At  the  same  time  washing  with  sulphur  soap,  salicylic  soap,  rcsorcin 
aoap.  ^reen  soap  are  advisable,  also  inunction  of  the  body  with  salicy- 
lic vaselin,  salicylic  sulphur  ointment  or  liebra's  ointment  (caution: 
simultaneous  sulphur  preparations  on  account  of  the  formation  of 
sulphuret  of  lead).  Rheumasan  ointments  also  have  a  very  strong 
keratoiytic  effect.  For  localized  ichthyosis  rcsorcin  plastennull  and 
salicylic  soap  plaster  arc  likewise  rceommendable. 

FOLLICULAR  KERATOBIS 
(a)  LICHEN  PILARIS 

5ynonym«.— Keratosis  follicularis  or  suprafollicularb  (Unna),  icV 
thyosia  pilaris  (Kaposi),  xerodermic  pilaire  (Besncir). 

Lichen  pilaris  is  a  follicular  hyperkeratosis  situated  especially  at 
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the  extensor  surfaces  of  the  upper  arm  and  thigh.  Small,  acuminate, 
hard,  horny  ronos  risp  above  the  level  of  the  folltcular  apertures  and 
often  contain  reniiiaut.s  of  hair.  The  .skin  feels  rougli  on  palpation,  in 
more  serious  cases  it  imparts  the  sensation  of  a  grater.  Often  there  is 
slight  hyperamia  around  the  follicles  (keratosis  foUicularis  rubra). 
The  affection  b  found  more  frequently  with  girls  than  boys;  it  generally 
commences  in  the  second  period  of  childhood,  exacerbates  until  puberty 
and  then  remain.s  unchanged.  It  is  ofti  n  nu  t  with  in  fannlies  and  seems 
to  br  henditary.  It  may  persist  tlinKi^^fuml  life  or  may  heal  with  a 
follicular  atrophy  iu  the  shape  of  small  depressions. 

This  is  a  follicular  hyperkeratosis  with  a  favorable  prognosis. 

Treatmeat. — ^Tlreatment  must  be  continued  for  a  considerable 
time  in  order  to  soften  the  homy  masses  by  baths,  soaps  and  salicylic 
ointments. 

(6)  PITYRIASIS  HUBR.V  PILARIS 

(Divergie-Riekaud-Beanier) 

Pityriasia  rubra  pilaris  represents  a  universal  affection  of  the  fol- 
licles. These  are  all  covered  with  small,  firm,  indurated,  horny  cones, 
which  arc  often  nrraii^rd  in  groups  (cxtensoi  siitfuce  of  the  phalanges!). 
The  entire  skia  is  iuperjemie  and  covered  with  u  desquamation  similar 
to  that  of  pityriasis.  Thick  homy  masses  are  found  at  the  palms  and 
soles,  at  the  finger  tips  and  the  dorsal  surfaces  of  the  Joints.  The  entire 
skin  feels  like  a  grater,  looks  whitish  to  reddish  according  to  the  stage  -* 
of  the  hyperjrmia,  nnd  scul*  s  ofT  considi  ral»ly.  Destpianiation  and 
roiiiihiiPj^s  rnntinuc  to  iiuTcasf  and  iIk*  hyi)era  niia  may  likewise  increase 
without  any  corresponding  incna.si  in  the  intiammaiory  manifcstatiomi 
of  the  skin.  The  affection  is  principally  found  at  the  antcro-exterior 
surfaces  of  the  extremities,  in  the  flexure  folds  of  the  large  joints,  face, 
scalp,  neck,  clu'st,  gluteal  folds,  phalanges  of  the  fingers,  etc.  The 
affecHnn  is  rclativi  ly  rare,  commences  in  infancy  aiui  persists  for  Hf(\ 

Pathological  Anatomy. — .VccordinK  to  the  investigations  made  by 
Jacquet  and  (Jalewsky  thi.s  is  a  hyperkeratosis  of  the  skin  which  is 
accompanied  by  a  primary  hyperemia  of  the  skin  and  is  followed  by  a 
slight  secondary  inflammation  of  the  same. 

Treatment.— This  is  comparativdy  powerless  and  can  do  nothing 
trton-  than  relieve  the  feeling  of  ttMision  and  reduce  the  desquamation 
by  softening  the  skin.  Arsenic  is  without  effect. 

VERUIC.E  (AVARTS) 

By  verruca-  we  designate  a  benign  circumscribed  keratosis  which 
is  accompamed  by  an  elongation  of  the  papilla>  and  which  is  probably 
infectious.  In  children  wc  distinguish  verruca  vulgaris  and  verruca 
plana  juvcnilii». 
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Verrurn  rulfinrlx  is  a  hati!.  flat  or  rai«o«l.  t'oarsc  cminonrf  of  thf 
bkiu  wiiich  .♦•luwiy  grows  larurr  ami  lia.-^  a  ruimh  and  ra;:uftl  .-urlace; 
it  is  rouuilish  in  shape  and  generally  of  a  somewiiai  grayisli  color.  The 
ordinary  wart  may  occur  singly  or  in  groups  at  the  hands,  fingers  and 
scalp;  very  ofton  only  one  wart  appears  first  and  after  some  time  sev- 
eral new  ones  may  appear  simidtaneously  (verrue  mdre  et  vernies  filles). 

Vrrnirn  j)lan(T  i'li-enilef  are  roun<l  or  polyjional  flat  eminences 
from  jiinln  ail  to  Iriiiil  sizi  ,  which  grow  t  ith(  r  -in-^ly  or  occasionally 
become  coiilluent,  Imve  a  yellowish  or  brownish  color  and  in  contrast 
to  ordinary  warts  can  be  easily  scratched  off.  They  are  usually  ut> 
uated  in  the  face  and  on  the  hands  and  are  sometimes  present  in 
cxcenliii^'ly  large  quantities. 

Pathological  Anatomy.  Marked  liypc  rkrrato.sis  and  hyperpla.^ia 
of  t  he  rete,  clougatiou  and  broaUuumg  of  the  coues,  elongation  of  the 
papilla?. 

Etiology. — Through  the  work  of  Variot,  Licht,  and  JaiUssohn, 
the  transmiasibility  of  warts  from  one  skin  to  another  has  been  dem- 
onstrated. The  length  of  the  incubation  ]k  riod  lasts  from  5  weeks  to 
8  months,  and  this  surprising  len^'th  of  time  is  probably  the  reason 
why  the  dfninn«tration  of  their  trausnnssibility  ha.«  been  so  long 
retarded,  although  popular  belief  has  always  asserted  the  same. 

Treatment. — ^Arsenic  may  cause  warts  to  disappear,  especially 
the  juvenile  form.  In  a  number  of  my  esses  this  treatment  has  been 
•  thoroughly  successful,  in  others  it  was  a  complete  failure,  a  fact  for 
which  I  am  unable  to  account.  Foulard  has  seen  successful  treatment 
with  1  dm.  (15  grains)  mafinesia  per  day,  while  others  author  praise 
the  efficacy  of  tincture  of  Thuja  (P  CI.)  (10  to  50  drops  gradually  increas- 
ing; caution!  danger  of  poisoning!). 

For  local  treatment,  especially  of  single  ordinary  warts  trichloride 
acetic  acid  or  10  p(*r  cent.  subl.  collodium,  or  galvanocautery  may  be 
ap|)lied,  unless  it  is  thought  preferable  to  treat  the  warts  by  electrolysis. 
(Xeedle  n(>gative  poh-.  pi(>rcing  with  the  same  in  all  directions,  current 
1  to  5  M.A.,  duration  of  each  perforation  1  to  2  minutes;  positive  pole 
in  the  other  hand.)  Successes  which  arc  said  to  have  attended  the 
suggestive  treatment  of  warts,  etc.,  have  still  to  be  verified,  although 
such  have  frequently  been  reported. 

MOLU  S<  A  t  XiM  AGlOSA  {BntrmatA 
Thi-  affection  coii-ist.s  in  the  appearance  of  tlat  raiser!  nndtiles, 
whiii.sh  or  slightly  yeliuwish,  on  normal  skin  and  covered  with  normal 
skin,  of  lentil  tu  pinhead  size;  they  are  slightly  indented  in  the  centre 
and  have  a  small  punctiform  opening  from  which  a  peculiar  core  can  be 
e\i)ressed  which  consbts  of  the  so-called  niolhiscum  corpuscles.  The 
affection,  which  is  not  rare  in  children  is  principally  situated  around 
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the  eye  (eyelid),  at  the  foreheail,  neck  and  genitals.  It  is  to  be  regarded 
as  a  l)eni;in  affection  which  is  infectious  and  therefore  transini<sil>k'. 

Pathological  Anatomy. —This  is  a  new  formation  of  epithelium  of 
flabby  consistency,  the  single  lobules  of  which  are  separated  by  con- 
nective tissue  cords:  a  proliferation  of  glandular  epithelial  ducts  to  the 
cutis.  Neisser  believes  that  the  epitlK  lioina  lias  appeared  in  conse- 
quence nf  protozoa  penetrating  into  the  deeper  layers  of  the  rete:  the 
parasite  which  Neisser  hclicvcs  to  have  found  liehinirs  to  the  sporozoa. 
Other  authors  look  upon  these  cellular  growths  as  degenerative  nmnifes- 
tations  of  protoplasm. 

Btiologjr. — Although  opinions  on  the  nature  of  the  virus  are  not 
matured,  there  is  no  doulit  after  the  successful  inoculation  experi- 
ments of  Rezius,  Vidal  and  Pick,  that  moUuscum  contagiosum  is  a  con- 
tagious, transmissible  disease.  Re-  Fi  ..  HI 
cently  M.  Juliusberg  has  carried 
out  successful  transmissions  upon 
the  skin  with  the  filtered  fluid  of 
the  moUuscum  cor|)useles.  The 
contagious  nature  of  this  disease 
had   j)reviously  l)een  considered 
probable  on  account  of  its  fre- 
quent occurrence  in  families  and 
schools  (Tommasoli  56  children 
in  one  asylum  in  Siena).    In  all 
these  experiments  the  incubation 
period  was  very  long. 

Diagnosis. — Flat  warts  and 
milium  are  principally  to  be  con- 
sidered. The  diagnosis,  however,  is  easy  in  consequence  of  the  efflor- 
escence being  covered  with  normal  akin,  the  depression  in  the  centre 
and  the  small  punctiform  aperture.  The  prognosis  is  good.  The  treat- 
ment concerns  itself  with  the  »'vacuation  of  the  small  nodides  l»y 
expressing  and  curetting  them,  application  of  galvanocauti  ry  and  elec- 
trolysb.  Where  there  are  very  many  molusca,  desquamation  cures  may 
be  tried  (resorcin  paste  10  to  30  per  cent.,  green  soap). 

M.£VI 

A  nevus  is  a  congenital  new  formation;  that  is,  an  affection  which 

was  either  present  at  birth  or  developed  later  from  a  congenital  dis- 
position. According  to  their  origin  Xeisser  distinguishes  between  the 
true  ti.ssue  nu'vi  in  wliidi  the  n(>opIasiM  has  originated  l)y  the  prolifera- 
tion of  one  particular  portion  of  th<>  tissue;  and  the  organic  nxvi  in 
wUeh  the  neoplasm  has  been  produced  by  the  proliferation  of  certain 
organic  parts  of  the  skin.  In  nearly  all  tissue  nsvi  there  is  more  or 
less  pronounced  accumulation  of  pigment. 


w  oontMfoM^  Nev  famnktim  of  «piUw- 
liwB  of  flabby  conwXaney,  tha  ~  ~ 
■Bd  aoMntaiy  du«*  at  tha  tap. 
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The  .-iniplt'st  form  of  nipvi  ar**  \hv  cplnl iilrfi  (freckle?),  yellowish 
to  dark  brown  spots,  smooth  and  round  or  angular,  from  pinhead  to 
lentil  sisc,  wluch  appear  on  the  exposed  parte  of  the  body,  especially 
in  the  face  and  on  the  hands.  Epholides  occur  principally  in  eummer, 
very  often  in  spring  when  the  sun  shines  somewhat  strongly;  and 
pair  off  in  autumn  and  winter.  Usually  tlicv  do  unf  occur  before  the  fifth 
or  sixth  year,  an<l  frei juciitly  (H.-apprar  sjxuUaneously  in  later  years. 

In  contradistinction  to  these  growths  the  true  soft  napvi  are  to  be 
deeertbed  ae  prominent  formations  which  by  an  inefeaae  cS  tissue 
are  elevated  above  the  superficial  skin.    We  dbtinguish  the  simple 


NtBvw  liiwRrlt.  <Byi««M(iMil  tmvm}  In  tlw  tnmm  of  VaJftt  domrartlan  Vam. 

na*VM«  pisrmentosuB  of  Mark,  hrown  or  liirht  color,  the  na-vus  piirmen- 
tosus  verrucosus  with  a  warty,  knoliliy  surface,  the  ruevus  pignientosus 
.spilus  (with  a  smooth  surface)  and  llie  na'vus  piliferus  (covered  with 
hair).  The  n»vi  grow  with  the  body,  and  all  forma  may  be  found  to- 
gether on  one  individual.  If  a  n»vu8  extends  over  a  large  area  of  the 
body,  we  speak  of  a  giant  neevus;  if  it  is  besides  covered  with  hair 
resenihling  animal  skin,  covering  the  nb<lnnien.  pelvic  ant!  ft  moral 
regKMi.  we  speak  of  a  bathing  suit  ns^viis  (Kaposi).  The  smallest  puncti- 
forni  nivvi  are  called  leutigines. 

Besnier  and  Jadassohn  have  grou])ed  a  number  of  nK^vi  which  were 
described  under  the  names  of  nerve  ntevi,  nsvus  untus  lateris  (Baren- 
sprung),  nttvus  linearis  verrucosus  (Unna),  together  under  the  collec- 
tive name  of  systematized  na?vi,  in  order  to  indicate  that  for  the  develop- 
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ment  of  these  nspvi  certain  sites  or  conditions  of  development  are  in- 
fluential. The  systematized  na>vi  are  to  be  found  in  the  course  of  nerves 
or  of  \'oigt's  demarcation  lines  (the  branch  regions  of  the  skin  nerves, 
Philipsohn),  or  in  the  course  of  the  hair  currents  (following  their  lines  of 
convergence  and  divergence),  or  in  a  certain  metameric  arrangement, 
especially  at  the  back  (Pecirca,  Ilallopeau),  the  arrangement  being 
thus  always  different,  but  always  demonstrable,  and  certainly  influ- 
enced by  the  development  of  the  skin.  These  njrvi  often  produce 
considerable  itching,  they  may  also  become  easily  anlematous  and  may 
during  infancy  cause  trouble  enough  to  render  operative  interference 
or  galvanocaustic  treatment  necessary  (Galewsky-Schlossinann). 

Pathological  Anatomy. — Histologically  we  find  a  large  accumula- 
tion of  cells  in  the  cutis  (nievus  Fio.  se. 
cells),  a  considerable  accumu- 
lation of  pigment  in  the  rete 
and  corium,  and  very  often  a 
strong  proliferation  of  the 
cones  and  papilla\ 

Etiology. — The  cause  of 
nipvi  is  not  known,  although 
in  many  cases  heredity  can  be 
demonstrated.  In  how  far 
they  may  be  occasioned  by  the 
pregnant  mother  receiving  a 
psychic  impression  of  similar 
growths,  remains  to  be 
demonstrated. 

Prognosis. —The  progno- 
sis of   mcvi  in  childhood  is  nb-vu.  fl»ramcu». 
benign,  although  they  some- 
times require  treatment  on  account  of  itching  and  development  of 
eczema.    Generally  nsvx'i  develop  gradually,  then  stand  still,  while  in 
other  cases  they  will  gradually  disappear.    In  advanced  age  they  may 
be  transformed  into  malignant  ulcers. 

Among  the  onjanic  ncevi  those  best  known  and  most  fre<piently 
occurring  are  the  na)vi  vasculares  (angiomatosi,  flammei),  the  well- 
known  circumscribed  anomalies  which  originate  froni  the  vessels  and 
are  popularly  known  as  fire  moles.  The  simplest  form  of  these  are  the 
punctiform  or  stellate  telangiectases  fiui'vi  arana'i)  which  are  fre<|uently 
found  in  the  face  of  the  youngest  infants  and  consist  of  a  hyperu'inic 
central  blooil  vessel  and  a  number  of  smaller  vcssles  which  radiate  from 
the  same.  The  large  fire  moles  may  occupy  large  areas  of  the  body 
and  have  a  most  disfiguring  effect.  The  va-scular  n.Tvi  are  either  present 
at  birth  or  develop  later:  often  thej'  disappear  again  after  birth.  They 
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ovcur  in  nil  sizes  and  colon5,  sinfily  or  in  pronpf,  rhif^fly  at  tho  temples 
Hiui  chetks,  but  also  at  the  occiput,  the  root  of  tin-  iiosr,  the  eyelids 
and  the  extremities,  they  are  sometimes  superficial  and  sometimes 
deeper,  and  may  even  spread  to  the  mucous  membrane.  They  may 
remain  simple  angiomata  or  form  combinations  with  other  tumors 
(sarcomata,  < t* 

Among  the  glandular  nfpvi  in  childrrn  there  are  the  so-called  ntpv'i 
sehacea'  (adenonmta  tit  bacea),  small  tuuiors  of  the  sebaceous  glands  in 
the  nasolabial  fold  and  at  the  checks,  of  red,  yellowish  or  white  color. 

Concerning  the  etiology  of  angiomata  we  are  likewise  ignorant. 
Aside  from  the  disfiguring  effect  and  the  very  rare  cases  in  which  angio- 
mata becom< malignant,  the  pro^ziuisi.';  is  ijioimL 

Treatment.  1.  Ejihiliiks.  'I  h,-  tn-atinciit  of  freckles  (lemands 
protceiion  against  the  ray.-^  of  tiu'  (^un  and  depigmentation.  The  pro- 
tection from  the  sun  in  sensitive  children  (especially  the  blonde)  is 
effected  by  wearing  veils  dyed  with  chrome  or  curcuma,  or  by  painting 
the  skin  with  a  10  per  cent,  quinine  and  gelanthum  solution.  Depig- 
mentation is  effected  by  corrosive  sublimate,  white  precipitate,  per- 
oxidf'  of  hydrogen  and  oxychlnrato  itf  lii^muth:  for  in'^tance  hydrog. 
peroxide  20.0  Gm.,  bism.  oxychlori  U.6  (im.,  sublim.  0.05  tim.,  adeps 
lana-  10.0  Gm.,  vaselin  20.0  Gm. 

2.  'Nam, — The  treatment  of  n&vi  b  one  of  destruction  and  can 
be  carried  out  by  cauterization  with  1  to  10  per  cent,  sublimate  coUo^ 
dium  or  trichloracetic  acid  or  silver  nitrate.  The  <)uicke8t  cffeft  is 
ohtaincd  by  the  Patiuerni  or  galvanocantery.  The  best  cosmetic  results 
are  obtained  by  electrolysis  (positive  pole  in  the  hand,  negative  pole 
with  the  neeille  through  the  skin  under  the  navus,  piercing  in  all  direc- 
tions two  minutes  each  time,  current  of  5  M.A.). 

3.  .4n(^i6ma/a.— Their  removal  in  the  case  of  very  small  telan- 
giectases in  early  infancy  is  best  done,  according  to  Unna,  with 
ichthyol  collodium  (1  to  10  per  rent.,  [jainttnfr  afresh  as  tln^  cover  is 
lifted).  Larger  angiomata  are  being  exci.sed,  small  and  nudiuui  ones 
arc  removed  by  electrolysis  (see  above)  or  treated  by  the  Finsen-Rcyn 
lamp,  or  by  radium  exposures  of  15  to  30  minutes  duration  (caution!). 

DISEASES  OF  THE  HAIR 

APLASIA  FTLORITM  INTERMnTENS  (VIRCHOW) 
(Monilethrix— Crocker.  Spindle  Eeir) 

This  nfTection  \9  distinctly  hereditary  and  occurs  in  the  early  periods 

of  childhood.    It  appears  usually  at  tin  time  when  the  hair  chances, 

and  falls  out  and  only  returns  scantily.    The  skin  becomes  smooth, 

look.->  atrophic,  ami  the  scalp—almost  bald — is  covered  with  comedones 

and  red  acne  papules  which  correspond  with  the  follicles  and  are  pierced 

by  hair  stubs.  The  hair  is  short,  dry,  glistening  and  shows  light  and 

dark  tints,  and  the  hair  shafts  become  fibrous  as  in  trichorrhexis. 
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Pathological  Anatomy. — The  hair  shows  fusiform  swellings  which 
sro  filled  with  nir,  alternating  with  strangulated  soctinns  devoid  of 
III '<htllar  substance.  The  comedones  are  filU  d  with  doubled-up  fusi- 
form hairs  (20  and  more  spindles  in  one  comedo). 

Btiology.-^Donnet  has  found  &  similar  affection  in  horses.  We 
only  know  at  the  present  time  that  the  affection  is  hereditary  and  has 
been  observed  in  several  generations  (Lesser),  and  that  usually  children 
—almost  exclusively  male— inherit  the  disease  from  affected  parents. 

Treatment  is  useless  in  this  chronic  disease. 

ALOPECIA  ARKATA  (Arm  CeM-Pchdf) 

In  this  affection,  in  which  without  assiijiiahlc  eauf^o  and  without 
any  noticeable  change  of  the  scalp,  the  hair  falls  out,  circumscribed 
roundish  foci  make  their  appearance. 

Usually  the  hair  falls  out  first  in  a  small  annular  disk,  at  the  margin 
of  which  the  hair  breaks  off,  so  that  only  .small  stubs  and  comedo-like 
bits  remain  in  the  s(  l):iceons  glands.  The  hair  easily  comes  out  when 
nulled,  and  the  afTfction  exti-nds  prriphcrall y.  X<nv  disks  arc  formed 
uluL-h  may  hoconn-  conflncut  and  sjircad  over  the  entire  sealj).  Tlradu- 
ally  new  uapigmenied  thin  hair  ajipears,  which  gradually  aeciuiii's  pig- 
ment and  grows  stronger.  On  the  other  hand  the  unpigmented  hair 
may  fall  out  again  and  again,  until  at  last  the  final  firm  crop  has  been 
secured.  In  this  way  the  affection  may  last  for  months  before  it  is  con- 
trolled. Aside  from  this  benign  form  there  is  a  malignant  one  in  which 
within  a  few  weeks  the  hair  of  the  entire  body  may  be  lost. 

.\lopecia  is  found  in  children  of  all  ajros,  ])ut  is  eompnratively  rare 
(in  Germany  it  is  much  rarer  than  in  Franci  ^  Sabouraud  distinguishes 
three  forms  in  children:  (I)  In  the  first  form  the  hair  falls  out  slowly, 
reappearance  also  occurs  slowly  but  oiily  after  five  or  »ix  months. 
The  affection  commences  with  a  spot,  on  which  the  skin  looks  atrophic, 
dry,  somewhat  desiccated  (peladoide  en  aire  unique  avcc  atropho- 
dcrmie  excessive).  (2)  The  second  benign  form  scems  to  be  contagious, 
occurs  in  families  endemically  without  known  cause;  there  are  six  to 
eight  foci  of  the  size  of  a  quarter;  reappearance  of  hair  in  six  to  seven 
weeks  (peladoitle  familiale  en  rietites  aires  multiple.-^).  (3)  Tlie  true 
alopecia.  It  commences  biiuu rally  at  the  occiput,  spreads  in  secomlary 
plaques  over  the  head,  is  sharply  symmetrical,  lasts  a  considerable 
time,  is  cured  spontaneously  at  puberty,  persists  sometimes  for  years 
and  is  not  contagious. 

Etiology. — Etiologically  thcr<  are  two  op;)osite  opiniiMs,  one 
favorinir  the  !ierv(>n«  trophoneurotic  and  the  other  the  para^iitic  theory, 
wliich  is  parlieulai ly  u]iheld  by  Sabouraud.  For  both  views  there  are 
proofs  and  theicfore  alopecia  probably  has  more  causes  than  one  (a 
nervous  and  a  parasitic)  which  is  also  the  opinion  held  by  myself.  Of 
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intom«t  for  tho  rtiology  of  alopecia  aro  tho  oxporimontM  of  .losacph 
(ai'iK  aranrr  nf  bald  fooi  aftor  <Mitting  tlic  .-(■conci  ctTvical  m  r\  <'  in  catfj) 
and  the  i  xp«  rimcnts  of  Giovanni,  Huschko,  vtc.  (appcarHucc  of  alopecia 
after  internal  administralaon  of  thalliuin  acet.)* 

Tho  profnosU  of  alopecia  areata  b  better  in  children  than  in  adults, 
as  the  hair  neaily  alwajTB  reappears  on  aceount  of  the  absence  of  malig- 
nant C'r-litioT'-;. 

Treatment  should  be  irritative  and  antiparasitic.  The  formfr 
effect  is  attainted  by  massage  and  the  faraUic  current.  Among  the  chem- 
ical agents  painting  with  balsain  of  Peru,  tincture  veratri,  cbinie  canthar* 
ides,  capsici,  argent,  nitr.  1: 15  with  tincture  of  iodine  or  pure  carbolic 
aci'I  li:ivr  an  irritative  effect. 

The  antiparasitic  remedies,  which  should  be  applied  together  with 
the  former,  an*  the  following:  chryisarobin  as  a  J  to  10  per  cent,  oint- 
ment or  dissolved  in  alcohol  or  chloroform,  as  a  30  per  cent,  ointment 
or  its  substitute,  eurobin.  A  very  good  effect  is  attained  by  waslung 
the  head  with  sublimate,  formalin  or  naphthol  soap.  The  following 
treatment  has  given  the  best  results  in  my  hands:  The  scalp  is  washed 
daily  with  disinfecting  soap  an<l  afterwards  rubbed  with  an  irritative 
ointment  about  1  cm.  beyond  the  margin  of  the  afffctcd  j»lnrr.  The  fol- 
lowing ointment  is  serviceable.  China*  cantharides,  ta|J!?iei  aa  3.0  Gm. 
(45  gr.),  balsam  of  Peru  O.o  Gm.  (7J  gr.),  ung.  Icnieus  ad  30  Gm.  (1  oz.). 
Besides  twice  or  three  times  a  week  in  the  evening  the  places  are 
painted  with  chrysarobin  or  eurobin  solutions,  for  Inst  am  e  eurobin  1.0 
Gm.  (15  gr.),  acetone  30  Gm.  (1  oz.),  or  inunction  with  the  chrysarobin 
ointin(<nt  stick,  followed  by  the  application  of  a  cap  to  be  kept  in  place 
over  night. 

FAVD8 

Favus  is  an  affection  caused  by  the  achoiion  of  Schonlein,  in 
which  small  sulphur-yellow  platelets  are  formed  around  the  hair  fol- 
licles. .\t  first  yellow  punctiform  growths  appear  on  the  scalp  around 
the  follicles  which  gradually  increase  in  size  to  that  of  the  yellow  plate- 
lets, the  upper  surface  of  which  is  concave  with  a  central  «lepres«ion 
while  the  lower  i.s  convex.  Tltese  platelets,  called  .scutula,  always  grow 
around  the  hairs,  at  first  singly,  afterwards  communicating;  they  then 
lose  their  yellowish  color  and  the  scalp  looks  whitish  gray,  dry,  dust- 
coveretl,  awl  has  an  unpleasant  ii<inr  .  likt  ilu  fect  s  of  mice.  The  skin 
under  the  ."^cutulum  is  at  first  slightly  hyperiemic,  then  becomes  atro- 
phi*-.  \vliiti-!i,  an.!  sink«  in.  The  hair  suflfers  likcwi^^e,  loses  it>  rolor, 
becoiiKs  tlttii  add  brittle,  looks  tlusty,  and  falls  out:  the  foUiclts  and 
papillary  bodies  likewise  become  obliterated.  The  affection  is  chiefly 
situated  at  the  head  and  in  the  hair  of  the  head,  but  may  spread  over  the 
entire  body  (often  with  a  herpetic  prodromal  stage)  and  may  even 
attack  the  finger  nails  which  become  brittle  and  splinter  off.  Favus  ia 
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chiefly  found  in  children  of  the  poorer  part  of  the  populace  in  coun- 
tries where  cleanliness  leaves  much  to  be  desired  (Poland,  Russia, 
Hungary).  In  Germany  it  practically  only  occurs  when  introduced 
from  Poland;  it  is  very  rare  in  West  and  Central  Germany. 

Pathological  Anatomy.— The  scutulum  is  an  accumulation  of 
fungi  in  the  corneal  cells,  the  fungi  being  in  the  exterior  root  sheath  of 
the  hair.  They  invade  the  medullary  space  and  in  later  stages  lead  to  a 
pressure  atrophy  of  the  skin. 

Etiology. — Favus  is  caused  by  the  jienetration  of  the  achorion 
of  Schonlein  into  the  skin.   The  transmission  takes  place  from  person 
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Favus  acutulum  with  fuiigi;  on  ttie  rtclit  fungi  eoUived  (Achorino  u(  Schuiilcin). 


to  person,  but  may  also  take  place  through  mice  suflfering  from  mouBe 
favus,  and  through  their  intermediate  agents,  cats. 

Diagnosis. — The  diaf^nosis  of  favus  is  ca.sily  established  by  the 
presence  of  the  scutula  and  funjji.  When  the  scutula  an-  covered  by 
grayish  white  scaly  deposits,  application  of  alcohol  (Neisser)  is  suffic- 
ient to  re-establish  their  yellow  coloration.  (Differential  diagnosis 
with  scaly  ecsema  of  the  head.)  Nor  is  the  microscopic  demonstration 
of  the  fungi  in  the  scutula  and  hair  at  all  difficult  (unstained  prepara- 
tion made  lighter  by  a  .50  per  cent,  solution  of  potassium  or  stained 
preparations  after  Weigert). 

Prognosis. — The  prof^nosis  of  favus  is  unfavorable  as  soon  as  the 
fungi  are  >ituatiMl  Iti  tlic  hair,  as  il  is  not  always  |>(»ssib]c  to  free  the  root 
sheaths  of  the  hair  from  them  or  to  remove  the  hair  together  with  the 
root  sheath. 
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Treatment. — The  treatment  consequently  consists  in  removing 
the  hair  with  the  root  sheaths,  which  is  effected  either  by  epilation 
with  the  forcepsi  by  pulling  out  the  entire  hair  by  means  of  a  pitch  cap 
under  chloroform  an.Tsthcsiap  or  by  the  application  of  the  Rontgen 
ray.  But  as  with  the  l;i.<t-nnnu'd  treatment  it  is  not  always  posnUe  tO 
secure  the  removal  t»f  tlu-  .-heath,  the  X-ray  will  frcqncntlv  prove  in- 
effectual. The  best  UifthoU  i.s  the  systematic  epilation  with  the  for- 
ceps. The  operation  couxpleted,  the  head  is  bandaged  with  a  5  to  10 
per  cent.  pyrogaUus  ointment  and  regularly  washed  with  disinfectantSf 
such  as  formalin  or  corrosive  sublimate.  Favus  of  the  ntuls  is  treated 
with  mercury  plaster,  hand  baths,  and  painting  with  corrosive  subli- 
mate alcohol  or  pyrogallus  acetone. 

TUCHOPHTTXC  DI8BA8B8 
Under  the  collective  name  of  trichophytic  diseases  are  embraced 
a  number  of  affections  which  Sabouraud  has  the  merit  of  having  descrilwd 

separately  and  in  dt  tail.  AH  thi'  fun<:i  pcem  to  belong  to  one  great 
family,  and  their  exact  descriiition  and  differentiation  should  be  Ftudied 
in  the  text  books.  It  may  be  mentioned,  however,  that  Sabouraud 
divides  the  fungi  into  endothrix^  and  ectothrix  forms,  according  to 
whether  the  fungi  or  their  spores  penetrate  into  the  hair  or  not;  he 
further  distinguishes  them  according  to  the  site  and  form  of  the  spores 
and  the  manner  nf  spjore  formation  (endospores,  ectospores;),  according 
to  whether  such  formation  occurs  within  or  at  the  end  of  the  mycelia. 

(a)  OttUBY's  DISEASE 

This  affection,  which  is  extremely  rare  in  Germany  and  Austria, 
consists  in  the  appearance  of  several  round  gray  foci  of  3  to  5  cm.  diame^ 

ter  on  the  scalp,  which  are  covered  with  gray  scales.   The  hurs  break 

off  alioiit  0  to  7  mm." from  the  ront  and  are  stirrounded  by  a  gray  sheath 
like  a  <  iifT.    The  number  of  foci  are  from  2  to  10.    This  affection  com- 
mences sometimes  before  the  third  year,  rarely  after  the  fourteenth 
.  year  and  has  an  average  duration  of  eighteen  months. 

Etiology. — ^The  microsporon  Audouini  (Gruby,  1843). 

(b)  THK  ItnrilYTIA  OF  CHILDREN'S  Jli:An« 

This  fnrm  of  the  affection  Ix-gins  with  a  prodromal  stage  which  is 
very  often  overlookeij.  The  fskin  its  tin*  vieinity  nf  llie  scalp  exhibits 
small  spots  of  lentil  size  and  vividly  red  color  which  gradually  attain 
a  diameter  of  1  cm.  They  heal  in  tl^  centre  while  the  raised  margin 
spreads  peripherally.  Often  these  spots  arc  covered  with  small  ves- 
icles and  scales.  An  examination  of  the  sciil|i  n  veals  the  fact  that  the 
hair  in  a  number  of  j)laces  is  thinner,  the  skin  at  those  places  is  scaly, 
diseased  hair  is  mingled  with  the  hc&lthy,  the  broken  stubs  of  the 
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former  boring  themselves  into  the  scales.  Foci  of  this  kind  may  exist 
to  the  extent  of  several  hundred  (each  conaisting  of  a  few  diaeaaed 
hairs,  sometimes  only  3  or  10)  or  there  may  be  a  few  larger  foci  where 
the  diseased  hair  mingles  with  the  healthy.  The  liaiis  are  very  diffi- 
cult to  pnll  out  and  enn  only  be  cpilated  .-ini^Iy.  Tluir  exterior  is 
smootli;  inside  they  are  filled  with  sitorca  of  the  trichophyton  ondo- 
thrix,  breaking  and  splitting  at  the  atiected  places.  Tlic  affection 
extends  beyond  the  period  of  puberty  which  has  no  influence  upon  it; 
its  duration  generally  is  eighteen  months,  but  without  treatment  it 
may  last  two  or  three  years  or  even  longw.  In  Paris  it  b  the  most 
frequent  form  of  trichophytic  diseases. 

Etiology.  -The  affeciiou  i.^  caused  by  a  form  nf  tri('ho])hyton 
in  which  the  spores  are  accumulated  in  the  hair,  rc^sembliiig  in  their 
appearance  a  bag  of  nuts.  The  spores  of  trichophytia  endothrix  differ 
from  those  of  the  microsporon  of  Audouin  in  that  they  are  larger. 

Treatment.— Til e  treatment  of  these  two  trichophytic  affections 
u  di.sproportionately  difficult  and  absorbs  months,  because  the  hair 
is  affected  not  only  at  the  surface  but  also  at  the  root  involving  the 
root  sheaths,  and  because  the  hair  cuu  only  with  dilhcuity  be  epilated 
by  reason  of  its  breaking  off  easily  in  the  attempt.  To  treat  the  com- 
plaint, the  head  should  be  shaved,  after  which  strongly  irritating  reme- 
dies may  effect  the  extirpation  of  the  roots  (Uncture  of  iodine,  oils  and 
ointments  containing  croton  oil).  Besides  ointments  of  chrysarobin 
and  pyrogallus  (1  to  10  per  cent.),  applied  under  a  firm  handngr,  can  be 
recommended.  In  how  far  treatment  by  the  lluntgen  ray  will  answer 
tliti  expectations  entertained  in  some  quarters,  is  still  uncertain;  Sa- 
bouraud  believes  that  the  application  of  the  X-ray  may  shorten  the 
treatment  by  one-half. 

(c)  TRUE  TRICHOPHYTIA 

True  trichophytia  occurs  but  rarely  in  children,  and  then  only  in 
the  second  year  of  life.  Its  characteristic  feature  is  the  ap|)rarance 
of  a  specific  inflammation  of  the  skin,  and  not  the  destruction  and 
Annihilation  of  the  hair,  as  was  the  ease  in  the  other  two  forms  just 
described.  The  affection  commences  in  a  few  well  demarcated  foci 
of  vivid  light  red  color;  the  plaques  are  ring-sh  -  p  !.  annular  or  serpigi- 
nous; they  hen!  in  the  centre  with  light  yiipmentation  or  dcf quamntion; 
and  spread  from  tlic  raised,  eircumvallate,  light  red  marj^in.  The  eir- 
cular  plaques  may  have  a  concentral  position,  some  of  them  may  be 
confluent  and  be  eovered  with  vesicles.  The  affection  which  causes 
conriderable  itching  is  in  children  generally  found  at  the  head,  but  it 
may  spread  to  the  body  and  cause  .serious  diseases  of  the  nails.  The 
treatment  consists  in  epihitiim  of  the  diseased  hairs,  phould  they  be 
secondarily  involved,  and  above  ail  in  the  limitation  and  healing  of  the 
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affected  foci.  Thi.';  is  rffcctetl  by  painting  with  tincture  of  benzoic 
sublimate  (1  per  cent.},  painting  with  chryssarobin-traumaticiu  and  by 
application  of  salicylic  soap  {)laster  or  carbolizcd  mercury  planter. 

PITYRIASIS  VERSICOLOR 

Pityriasis  versicolor  is  caused  by  the  microsporon  furfur  described 
by  Kichstcdt  in  1^40.  It  is  characterized  by  the  formation  of  irregular 
yellowish  It)  yi'llowish  brown  roundish  spots  which  can  be  easily 
scratched  off,  exposing  the  skin  which  is  only  slightly  redtii-ned.  The 
plaques  may  become  confluent  and  occupy  laige  areas.  The  face, 
palms  and  soles  arc  always  free,  and  the  neck  and  dorsal  surfaces  of 
the  hands  are  rarely  attacked,  the  principal  seat  of  the  affection  being 
on  the  trunk,  bark  and  arms.  Its  nnturo  i??  brnipn:  it  i?  comparativtly 
rare  in  ehihhi  ri  and  they  are  never  affected  before  the  seventh  or  ciiilith 
year.  It  i.s  hardly  contagious,  although  its  transmissibility  has  been 
established. 

Pathological  Anatomy. — On  scratching  off  a  scale  and  clearing  it 

Vfith  a  30  to  50  per  cent. solution  of  potassium,  microscopic  examination 
reveals  in  thi  liorny  masses  thr  niyrelin  and  fjonidia  of  thr  mierosporon 
furfur.    T'l  ■  j;rapt -formed  accumulations  of  spores  are  charactrris'tic. 

Diagnosis. — The  diagnosis  is  comparatively  simple  in  consequence 
of  the  yellowish  brown  color,  the  typical  seat  at  the  chest  and  back 
and  the  microscopical  findings. 

Treatment.  Till  treatment  of  tlus  benign  affection  consists  in 
(he  apiilicatiou  of  liaihs,  ponps  and  antiparasitic  ointments.  Patients 
should  liave  ordinary  or  s.ulphur  bath?*  as  frequently  as  possible,  and 
be  thoroughly  rubbed  with  green  soap  or  sulphurated  naphthoi  soap, 
while  in  the  bath.  Once  or  twice  daily  the  affected  places  should  be 
bathed  with  1  per  cent,  spirits  of  sublimate,  1  to  3  per  cent,  spirits  of 
naphthoi  or  10  per  cent,  spirits  of  epicarin,  which  is  followed  in  the 
evening  by  an  inunction  with  sulphur  naphthoi  ointment.  As  the  spon?s 
also  occur  in  the  deeper  corneal  layor<<.  relapses  arc  a  matter  of  cour.se, 
if  the  treatment  has  only  been  superhcial.  To  effect  a  conii)l(  t<'  cure 
therefore,  a  long-continued  after-treatment  with  soaps  (quinine,  .sulphur, 
sublimate  soaps,  etc.)  is  necessary. 

ANIMAL  PARASITES 

The  penetration  of  the  scabies  mite  (acarus  scabiei,  sarcoptes 
hominis)  is  revealed  by  the  formation  of  subcutaneous  BO-caUed  acablcs 
ducts,  being  fine  small  ducts  2  to  15  mm.  in  length  and  of  wliitbh  color. 
The  skin  is  either  of  normal  appearance  or  raised  in  the  shape  of  a  ves- 
icle or  hyper.emic  papula.  It  may  assume  a  dark  appearance  from  dust 
and  dirt  and  in  consequence  of  the  intense  itching  there  are  scratch 
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marks,  signs  of  inflammation  of  the  skin,  and  small  pus  pustules  to  be 
seen  everywhere  between  the  ducts.  The  affection  is  chiefly  situated 

betwcon  the  fingers,  around  the  wrists,  in  the  axillary  folds,  at  the 
nifiplc.  iiavrl,  and  penis,  at  all  places  ??iihjr(t  to  prn?;?tirc  (belt,  etc.); 
in  little  children  also  at  the  plantar  surface  and  the  interior  edge  of  the 
foot.  The  face  is  always  free.  The  affection  wiueh  in  the  beginning  is 
difficult  to  recognize,  spreads  comparatively  rapidly,  and  there  are  com- 
plications such  as  furuncles,  impetiginous  eczema,  glandular  cnlai^ements, 
etc  The  disease  is  highly  contagious  and  children  are  principally 
infected  by  sleeping  \Yith  adults  who  suiter  from  scabies.  Consequently 
it  is  met  with  in  every  ptnjro  nf  childhood. 

Anatomy. — The  mite  which  i.s  about  0.2  to  0.3  nun.  in  length, 
can  still  be  seen  mth  the  naked  eye,  burrows  itself  into  the  skin  and 
forms  the  so-called  scabies  ducts  where  the  female  dcpc»it8  its  e^s. 
The  male  lives  in  small  fossa?  in  the  vicinity  of  the  ducts.  The  latter 
contain  the  oval  oggs  and  brownish  granules — the  feces  of  the  mites. 

Etiology. — The  disease  is  spread  by  direct  transnu.ssion  (cohabi- 
tation). In  how  far  clothes  and  body  linen  may  transmit  the  disease 
ha»  not  yet  been  established.  Alexander  has  also  found  children  .suffer- 
ing from  dog  scabies,  which  consist  of  a  papulovesicular  exanthema, 
and  lasts  six  to  eight  weeks,  healing  spontaneotttly  and  easily 
controlled.  There  are  no  typical  ducts,  and  mites  are  not  idways 
demonstrable. 

Diagnosis. ^ — The  diagnosis  is  .secured  hy  the  ih  inoiistratioii  of  the 
ducts  or  the  miles.  The  skin  is  smeareil  with  ink  lu  make  I  la-  ducts 
more  visible  and  the  duct  is  pricked  with  a  needle,  upon  which  the  mite 
will  be  found  at  the  blind  end  of  the  duct.  If  a  microecopic  exam- 
ination of  the  duct  is  desired,  it  is  removed  with  a  pur  of  scissors  and 
examined  in  a  10  per  cent,  solution  of  potassium. 

Prognosis. — In  children  the  prognosis  is  favorable,  but  often 
in  coQscqucucc  of  the  strong  antiparasitic  ointments  a  dermatitis  re- 
sembling scabies  may  remain  and  continue  to  exacerbate  if  the  treat- 
ment for  scabies  is  persisted  in. 

Treatment. — Among  the  available  remedies  balsam  of  Peru  and 
its  derivatives  stand  in  tlie  first  place.  For  children  inun<  tii)ii  of  the 
body  with  balsam  of  Peru  20  dm.  (^dr.)  olive  oil  100  Cnn.  i;?oz.)  on  sev- 
eral successive  evenings  is  advisaljle.  if  there  i.s  coiisi(lerui>k  dermatitis, 
the  ointment  should  consist  of  ung.  sinci  50  Gm.  (IJ  oz.),  balsam  of 
Pern  2.0  to  4.0  (30-60  gr.).  Substitutes  emitting  less  odor  arc  peruol 
and  peruol  soap  which  should  be  applied  daily.  Styra.x  is  similarly 
applied  (10:  JO  Gm.  olivi-  tn\),  whil'*  the  .-fron^est  rnnedy  con.sists 
of  naphthul  ointment  (Ka]>osii.  axunizia  porci  100  i'tm.  (.3  07..),  sapo 
virid.  50  Gm.  (IJ  oz,),  naphlhol  1.5  Gm.  (.J  oz.),  sulf.  praicij).  10  Gm. 
(2}  dr.)  d.s.,  to  be  used  as  an  inunction  every  evening.  In  the  place  of 
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naphtliol  a  10  per  rent,  opicarin  ointnieni  maybe  used.  After  3  or  4 
days'  application  of  these  ointments  the  children  are  given  a  bath,  and 
as  afteMreatment  to  heiJ  the  dermatitb»  5  per  cent,  salol  oil  (with 
castor  oil  40  per  cent.)  or  sine  ointment  (sine  oil  or  paste)  is  applied. 

As  a  matter  of  eourj«o.  careful  attention  should  be  paid  to  changing 

and  disinfeetinj;  the  clothes  atul  Ixidy  linen,  and  in  the  case  of  a  family 
epidemic  the  entire  family  should  be  treated  simultaneously. 

CREEPIXG  KRI  ITION  (Lee).    CREEPINC  DISL-VJ^E  (Crodur) 

The  cit  epiug  eruption  consists  in  the  appearance  of  slightly  raised, 
light  red,  very  long  ducts  under  the  skin,  into  which  the  larvae  of  an 
insect  (probably  gastrophilus)  bore  themsdves  mole^fashion,  and 
creep  forward.  The  afTection  is  very  rare  and  outside  of  Russia  it  has 
only  been  (k»scribe<l  in  children  (Rille), 

Treatment.— Excision,  electrolysis. 

PF?>irri.i 

(a)  FKniCLLI  (\\riTI8  (.he.vd  lke) 

The  pciliruli  and  their  whitish  gray  nits  arc  located  on  the  hairs  of 
the  head,  prodiu  iii^'  iiitriise  itching  and  irritation.  They  may  l  asily  be 
accompanied  by  an  eczematou.s  condition  of  the  scalp  dest  ribed  as 
plica  polonia  (see  eesenia,  page  458).  The  treatment  of  simple  pedicu- 
losis consists  in  washing  the  head  with  petroleum  or  5  per  cent,  naphtha. 
Acetic  suMiiiiate  1:  ^^00),  acetum  sabadilla'  (which  often  produces  in- 
tense burning")  may  be  applied  in  tlie  eveniiiij  under  ft  bandapr.  In 
the  morning  tln'  scalp  is  waslied,  and  the  entire  procedure  repeated  for 
several  days.  (For  treatment  of  simultaneous  eczema  see  p.  465.)  The 
hair  should  not  be  cut  off  except  in  ease  of  need;  the  nits  are  removed 
by  combing  with  a  narrow  toothed  comb  and  washing  the  liair  with 
vinegar,  which  will  tosen  the  nits. 

(6)  PSDICCLI  P0BI8  (yORPIONES) 

Pediculi  pubi.s  occur  very  rarely  in  children.  Troucssart,  Ileisler, 
Grindon  and  others  have  found  morpiones  in  the  eyebrows  of  c  liildrrn. 
the  cilia  find  tho  scalp.  The  children's  age  varied  between  fourti  en 
months  and  twelve  years,  Grindon  describing  an  entire  family  ei)idemic 
of  this  description.  Should  the  parasites  be  located  in  the  cilia,  they 
may  produce  considerable  blepharitis,  hyperemia  of  the  eydids,  etc. 
In  one  of  these  cases  up  to  100  insects  were  found  on  one  eyelid  (Jullien). 

Treatment. — The  treatment  of  morpiones  on  the  j^m'v  i-  cfTeettil 
with  acetic  sublimate,  acefuni  «abadillre  nr  ung.  hydrargyri  album, 
those  of  the  eyebrows  with  yellow  mercury  paste. 
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(c)  PEUICrLI  VKSTIMENTORUM 

ThpPf»  lico  ha  VP  their  favorite  feat  in  the  fohls  of  the  body  linen 
and  only  invade  the  skin  in  order  to  feed.  They  are  met  with  in  places 
where  the  clothes  are  in  close  contact  with  the  body,  at  tlit>  waist  (sac- 
rum}, also  in  neglected  uncared  for  ebildreu.  After  a  time  the  akin 
becomes  pigmented  owing  to  acratclung. 

Treatment.— Cleanliness,  baths  (sul|)liur  baths),  disinfection  of 
clothes  and  linen  in  dry  heat  7(y  to  80°  C.  (138''  F.  to  177"  F.)  and  the 
use  of  insect  powder. 

Puler  irritans  jiroduces  the  punctiform  hirmorriiafjcs  on  the  skin 
which  are  icnown  as  fieabites.  On  sensitive  skins  tliey  may  cause  slight 
wheals. 

The  bed  bug  (cimex  lectuariiis)  causes  papulous  manifestations 
of  the  skin.  To  destroy  both  parasites  use  insect  powder  and  wash 
with  spirits  of  menthol  and  thymol. 

To  treat  the  stings  of  gnats  (culex  pipiens)  and  crane-flies  apply 
SRl-nmmoniac.  ammonia,  ichthyol  collotjium,  while  as  a  prophylactic 
application  a  solution  of  chysanthcmum  seed  in  alcohol  can  be 
recommended. 
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INTRODUCTION 

Since  the  discovery  of  the  tuberculc  bacillus  by  Koch,  we  have 
come  to  recognise  many  forms  of  skin  tuberculosis,  in  addition  to  the 
acute  ulcerative  forms.   Lupus,  scrofuloderma  and  tuberculous  cutis 

verrucosa  are  the  most  important  of  these. 

The  characteristic  histological  picture  of  the  miliary  tubercle  with 
giant  cells  ant!  fpithelial  cells  with  a  tenflenry  towards  casention,  the 
positive  l)a('t(  rinln»iiral  findings,  and  the  expci iinents  on  animals,  have 
done  away  witli  all  doubts  as  to  the  tuberculous  origin  of  these  tlisea^sos. 

Besides  those  lesions  which  are  genuinely  tuberculous  in  character 
there  are  still  left  many  conditions  which  may  be  observed  clinically  in 
individuals  supposed  to  be  tuberculous.  The  nomenclature  of  these 
has  always  caused  the  greatest  difficulty.  They  are  partly  grouped, 
however,  under  the  heading  a^ne  scrofulosorum. 

In  ISOl,  Bartheleray  proposed  tho  name  folliculitis  or  acnitis  for 
these  particular  casrs,  on  account  of  their  supposed  orij^iii  in  the  follich»s: 
but  he  did  not  strictly  raise  tiic  qucstiou  of  their  relation  to  tuberculosis. 
To  Darier  is  due  the  credit  of  living  called  particular  attention  to  the 
tuberculous  origin  of  these  lesions.  He  combined  these  dermatoses 
under  the  name  tubereidide. 

Now  commenced  a  period  of  sealous  study  of  these  diseases  and 
their  causes.  Long  treatises  were  written  from  this  theme  and  these 
pave  occasion  for  many  sharp  di^ciipsions  and  controversies  at  the  Con- 
gress at  Taris  in  19(11).  At  that  time  Bo< ck  iiro|)OsiHi  a  diviaion  of  these 
conditions  into  perifollicular,  superlicial,  and  uonperifoUicular  deep 
rooted  tuberculide,  and  combined  the  whole  group  under  the  designation 
of  the  exanthemata  of  tuberculosis. 

However,  as  a  united  action  in  regard  to  the  nomenclature  was 
not  re;u  hod,  I  will  add  another  name  propoeed  by  Pautrier,  i.e.  **Le» 
tuh        '^"p.s  cvlan(r.9  aiypiques." 

Thus  it  mav  he  noted  that  the  clinical  conception  of  thf^ic  derma- 
toses after  the  l»asic  labors  of  Darier,  Boeck,  Ilallopeau  and  others,  was 
generally  accepted. 
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To  the  abnvr-mrntinnt  (1  coiiflitiong  may  be  added  the  long  well- 
known  pirturc  of  \]\v  papillanj  ncrrofir  tvbcrntlide. 

The  chief  characteristic  of  thenc  forms  is  tuniprehcnsively  expressed 
by  ZollikofeFt  as  a  tendency  to  gradually  t^prcad  out  over  the  territory 
of  predilection;  a  chronic  condition  resulting;  which  may  run  along  for 
weeks,  showing  appari ntly  but  slight  inflammatory  reaction  all  the  time. 

Another  pcctiliarit y  exists,  in  that  these  lesions  remain  inofTensivc. 
That  is  to  say,  they  arr  without  contaf:<'t^u^ne-s  towards  healthy  tipsun. 
They  show  no  disposition  to  invade  neighboring  healthy  districts,  either 
upon  the  surface  or  deeper. 

While  the  combination  of  these  dermatoses  with  tuberculous  dis- 
eased organs  is  acknowledged  by  almost  all  authors,  chiefly  on  account 
of  their  clinical  observations,  and  that  these  lesions  occur  only  in  those 
wtin  nre  tubf  rculous;  still  the  question  of  their  origin  forms  the  subject 
of  a  lively  controversy  to-day. 

In  the  beginning,  when  the  disease  was  first  recognized  and  the 
name  tuberculide  was  just  being  evolved,  Hallopeau  accepted  the  toxine 
hypothesis  and  tried  to  draw  a  sharp  contrast  between  these  forms  and 
the  old  bacillary  skin  tuberculosis,  by  coining  the  word  toxit uberculide. 
Arrordinf:  to  him,  the  infective  material  (nnalagous  to  bromine  or 
iodine  poisoniiifi;s>  cominit:;  from  distant  tuberculous  fori  lying  upon  the 
skin,  would  travel  by  the  circulation  in  tlie  epidermis,  and  being 
deposited  would  cause  atypical  changes  which  were  called  tuberculide. 

The  apparent  symmetry  with  which  these  eruptions  appear  on  both 
sides  of  the  body,  caused  Boeck  to  form  the  theory  of  Angio-Neuroses, 
Ih:  did  tills  by  j)lacing  tli(>  af tacking  points  of  the  toxin,  not  directly 
in  the  blood  ve«*:cls,  hut  in  the  vasomotor  nerve  centres,  an  opinion, 
however,  whicli  Bocek  himself  dro[)pod  later  on. 

Jadassohn  opposed  the  toxin  theory,  relying  chiefly  upon  the 
findings  of  PhiUppson  in  eases  of  tuberculous  throrobo^pUebitis.  Inde- 
pendently  of  liini,  Darirr  put  himself  on  record  for  the  bacillary  origin 
of  the  tul)cr(  ulide.  indeed  he  goes  far  a?  to  express  a  belief  tliaf  it 
is  tlie  bacilli  \\ hieh  are  weakened  in  their  virulence  or  cvf-n  dead  bacilli 
which  when  deposited  in  the  skin  will  lead  to  the  various  forms  of  the 
tuberculide. 

The  ever  increasing  frequency  of  the  finding  of  bacilli  in  lichen 
flcrofulosorum  and  the  other  forms  of  tuberculosis,  is  the  cause  for  the 
acceptanre  of  a  bacillary  origin  for  these  dermatoses;  and  in  fact,  this 
is  now  very  generally  bt'lievcd  f  Jmla-sohn,  Xeiss«-r,  Condjy,  NobelV 

On  the  priiicipie  of  these  hypotheses,  partly  formed  by  histological 
and  bacteriological  findings,  and  partly  by  positive  inoculative  experi- 
ments; we  cannot  speak  any  more  of  a  sharp  contrast  between  the  old 
skin  1  ulierculitsis  and  the  so-called  tubcrcurul"',  but  must  trarc  back, 
particularly  the  homogeneous  forms,  from  the  disseminated  miliary 
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exanthcni  with  j^lcntiful  bacilli,  to  the  lichen  scrofulosorum;  from  the 
multiple  post-exanthematous  Ivipus  to  the  erythema  induratum — all  of 
these  to  a  blood  infection  with  bacilli  in  the  most  various  grades  of 
virulence  and  vitality. 

The  difficulty  of  making  a  very  early  diagnoi^is  of  tuberculosis  of 
the  apices  of  the  lungs;  or  of  the  so  frequently  occurring  tuberculosis  of 
the  bronchial  glands  in  chiMhoixl,  is  well  known.  By  a  most  minute 
examination  of  the  skin  we  are  at  times  rewarded  by  the  finding  of 
isolated  or  multiple  foci  of  lichen  scrofulosorum,  follicular  cffloresences 
or  dincminated  lupus.  The  finding  of  any  one  or  more  of  these  would 
show  us  the  existence  of  a  latent  tuberculosis  and  thus  put  us  on  our 
guard  and  suggest  the  therapeutic  remedies  which  used  thu?  early, 
would  save  lifr*  by  rnlicviiig  ihv  patient  of  the  danper  threatened  by  a 
'  new  exacerbation  or  general  sjirfaciiiiLr  of  the  tiiben  ulous  jirocess. 

The  most  frequent  forms  of  skin  tuberculosis  occurring  in  child- 
hood, are  lupus  vulgaris,  and  scroftdoderma. 

LUPUS 

The  characteristic  sign  of  lupus  is  the  so-called  Iujjus  nodule  which 
is  made  up  of  a  small  circumscribed  group  of  miliary  tuberculous  nodules 
and  generally  has  its  seat  in  the  capillary  layer  of  the  skin  and  at  times 
going  deeper,  into  the  corium. 

Clinically,  it  presents  a  flat,  brown  infiltration.  The  brown  color 
may  be  mnrc  distinctly  brought  out  by  the  pressure  of  a  rover-<!:lass. 

Pressure  occurs,  followed  by  inhltrations,  by  the  confluence  of  neigh- 
boring primary  lupus  macules  which  are  mostly  round  and  disk-like; 
these  cause  frequent  interruptions  of  the  nutrition  of  the  epithdium 
and  of  the  exfoliattons.  On  the  edges  of  these  disks,  new  eruptions  of 
nodul(>s  often  occur,  frequently  as  lupus  serpigineous. 

When  lx)th  the  r-f miliary  layer  of  the  skin  and  the  epithrliuni  par- 
ticipate in  the  whole  pioi  t  ss  in  a  marked  degree,  we  have  resulting  those 
papillary  tumors  called  lupus  verrucosus  papUlomalosus. 

Besides  the  above-mentioned  retrogressive  epidermal  metamor- 
phoses, it  sometimes  happens  that  deeper  changes  take  place  and  we 
have  a  softening  and  decay  of  the  nodules  and  the  formation  of  the 
characteristic  lupus  ulcers.*  The  surfaces  of  thew  tilrers  are  generally 
covered  with  a  thick  yellow  scnh.  If  imicli  discolored  by  blood  the 
scab  is  of  a  darker  hue.  After  ihc  niuoval  of  the  scab,  the  uneven 
floor  of  the  ulcer  is  seen,  which  generally  bleeds  easily.  The  border  of 
the  ulcer  is  hemmed  in  by  the  miliary  lupus  nodules. 

The  mucous  membranes  may  be  the  seat  of  the  primary  areas. 
In  this  location  it  generally  forms  diffuse  infiltrations.  The  mticous 
membrane  appears  gray,  uneven  and  granulated  and  ulcerations  or 

'This  to  tMai  biptia  ufaw— . 
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deep  fissures  develop.  Extensive  destruction  and  iniitiLition  of  the 
tissues  m&y  occur  during  the  advanconient  of  the  lupus  processes  in 
the  mucous  membranes  as  well  as  in  the  skin. 

Location.— Generally  in  childhood,  the  lupus  appears  in  isolated 
areas  which  show  according  to  their  location  a  corresponding  favorite 
form.  For  instance,  the  miliary  and  maculous  forms  have  a  j)redilection 
for  the  face;  the  lupus  verrucnsa  for  the  ti>«nf's  alxmt  tlic  joints,  etc. 

Ajiain,  very  frequently  in  ciuKliiood,  the  (liscase  i.s  found  sciit tcred 
here  and  there  over  the  entire  body.  This  is  particularly  frequent  after 
the  acute  exanthemata  such  as  scarlet  fever  or  measles  or  chielccn>pox. 
Thb  has  been  named  lupus  vulgaris  poH  exm^hematicu*. 

While  most  authoi-s  accept  the  theory  of  the  endogenous  Im  matog- 
enous  infection  for  all  these  f(>rni«'  f>f  <liseni«p.  Unna  and  his  followers 
rrm.nin  true  to  the  old  accepted  theory  of  inoculation  tuberculosis,  even 
for  disticminated  lupus. 

Cases  have  been  reported  from  various  sources,  which  like  the  rest 
of  the  tuberculous  skin  diseases,  when  seen  in  connection  with  the  acute 
exanthemata  or  i:  ring  afterwards,  have  to  be  studied  under  cdiildren's 
flinofiso??.  Lately  Tobler  has  compiled  all  of  these  cases  which  are 
mentioned  in  the  literature. 

I  also  have  had  occasion  to  observe  two  cases  of  disseminated  lupus 
following  attacks  of  measles.  The  first  case  showed  more  than  fifty 
lupus  nodules  (foci);  which  were  spread  here  and  there  over  the  whole 
body.  A  periproetitic  al)s(  ess  was  also  present.  In  the  second  case  the 
foci  were  less  in  number  but  the  child  showed  several  maculous  areas 
o!t  the  fjiee,  and  isolatrrl  areas  on  the  back  of  tlic  liands,  which  were 
somewhat  ditTerent  in  appearance  from  the  ordinary  form  of  lupus  and 
which  corresponded  more  closely  to  tuberculosis  cutis  verrucosa. 

TvherculosiB  euiis  verrucosa  is  olwerved  In  patches,  which  are  partly 
covered  with  papillary  dirty  brown  or  gray  colored  excrescences  and 
partly  with  small  pustides  or  scabs,  .\natomically  a  circumscribed  or 
diffused  infiltration  is  f)hsrrve(|,  preponderating;  in  tlie  eapillary  layer  of 
the  skin.  Kpilhelial  cells,  giant  cells  and  sotue  ca^euliou  are  also  ob- 
served. In  this  condition,  tubercle  bacilli  are  ordinarilly  found  with 
ease  and  in  large  quantities;  quite  in  contrast  to  lupus. 

The  differential  diagnosia  between  the  serpiginous  form  of 
syphilis  and  this  condition  presents  some  difficulties;  the  more  so,  as 
the  serpiiiinrms  form  of  syphilitic  lesions  may  he  prisf^nt  fftr  months 
or  even  years  and  heaiiii<:  may  have  oeoirred,  leaving  only  fine  <'{)idermal 
scars  as  a  result.  A  careful  examination  of  the  generally  somewhat 
deep  pears,  sometimes  discloses  typicd  lupus  nodules,  and  the  finding 
of  these  make  the  diagnosis  sure. 

Sometimes  the  use  of  the  tuberculin  injection,  as  recommended  by 
Neisser,  is  followed  by  good  diagnostic  results.    With  the  disseminated 
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forms,  one  often  o!>scrves  at  the  hr»t  uioim  nl,  ;i  more  or  !e<s  remote 
similarity  to  acute  universal  p^ioriaisis  of  the  capillary  layer  of  the  iskin, 
which  is  so  often  seen  in  childhood.  The  absence  of  the  small  scales, 
after  the  removal  of  which,  in  psoriasis  the  capillary  layer  of  the  skin 
easily  blenls;  and  the  color  of  the  single  efflorescence,  often  also  the 
various  typiffil  |)atches  of  psoriasis  ol>serve(l  here  and  tliere  over  the 
surfaee  of  the  boily,  are  quickly  decisive  for  purposes  of  diagnosis 
when  carefully  cousidcred. 

SCKOFULODBKMA 

According  to  Lang  the  relative  frequency  of  the  occurrcneo  of 
scrofuloilernia  and  lupu£,  is  in  doubt.    The  origin  of  scrofuloderma 

is  ordinarily  in  the  superfuial  fnseia  and  its  rharafti'Hstic  form  is  the 
serofuiouji  guutniaiu  or  serofulutuln  rculidc.  Kvcii  in  early  infancy, 
wc  find,  particularly  in  the  skin  of  the  face,  bluish  red  or  brownish  red 
nodules  which  may  be  seen  more  or  less  projt  cted  over  the  surfaee  of 
the  skin.  These  are  softened  in  the  centre  and  arc  not  painful  to  the 
tdurli.  The  nodule  lying  sulx-utaneously,  develops  at  times  from  a 
gland  and  raisrs  slowly  towards  tlir  >iirfM<r  of  fho  skin  which  then 
becomes  adherent  to  the  subcutaiuMms  inlilt ration.  JSiinutimes  after 
mouths  of  torpid  existence,  a  subinvoluiiiui  of  the  infiltration  without 
perforation  slowly  develops.  More  frei|uenlly  an  eruption  through  the 
very  much  thinne<l  skin  takes  place  and  an  ulcer  is  formed.  The  floor  of 
the  uh  er  is  filled  with  easily  bleeding,  yellowish  gray  granulations  or  with 
nccrotie-like  tissue.  This  is  called  scrofulodcrtixi  ula  ron   Plntf^?  fiO-ril  i. 

The  process  of  healing  follows  slowly  with  cicatrization.  Tlu  scars 
are  thin,  ilelicate,  and  white;  sometimes  bluish  on  the  edges  and  fre- 
quently partially  covered  ^th  a  scale  and  healing  in  an  irregular  manner. 

Besides  appearing  in  very  isolated  areas,  often  over  the  seat  of 
tuberculous  glands  in  the  neck,  it  may  develop  by  spreading  from  a 
gummata  or  from  a  i)rin)ary  1u)>us  area,  along  the  lymphatic  vessels 
and  so  wv  have  a  n«'W  formation  of  scrofuloilernia. 

In  a  f(>w  ca.ses  we  oLserve  scrofulodermata  spread  over  the  whole 
body;  which  makes  probable  a  ha-matogenous  invasion.  We  have 
observed  this  in  a  case  after  scarlet  fever. 

In  its  anatomical  relations,  scrofuloderma  shows  n  sharply 
limited  tuberculous  infiltration,  containing  a  great  number  of  giant 
cells  and  generally  onl>'  f\  few  tnlx  rrle  bacilli. 

In  making  the  differential  diagnosis  it  is  sometimes  difficult 
to  distinguish  between  this  disease  and  erythema  iuduratum  (Bazin); 
which  also  makes  its  appearance  in  subcutaneous  nodules;  but  thb 
latter  disease  is  localized  in  the  lower  extremlti<'s,  an<l  in  contrast  to 
scrofulodi  rnia,  it  very  ."^eldom  reaches  the  stage  of  perfor.ition.  Besides, 
the  erythema  iuduratum  very  rarely  occurs  before  puberty. 
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LiCHKN  SCKOFULOSOKUM 

I  now  Ue«iri*  to  UH'utioii  jsoiiic  forms  of  tubcrculot*is  of  the  skiii  which 
frequently  occur  in  childhood  and  which  formerly  were  separated  from 
the  original  forms  of  tulierculosis  on  account  of  the  negative  findings  of 
bacilli  and  which  were  counted  as  belon^ng  to  the  closer  group  of  the 
tubercurulcs. 

Lichen  srrofutosorvm  is  rharnctorizpd  by  group?;  of  follicles,  appear- 
ing as  nu<lnlis  of  a  pale  yellow  or  yellowish  brown  color;  which  projfct 
only  a  little  above  the  surface  of  the  skin;  ami  which  are  often  covered 
with  fine  scabs.  These  are  found  particularly  upon  the  trunk,  sometimes 
upon  the  extremities  and  in  one  of  my  cases,  upon  the  scatp. 

This  disease  is  found  in  young  individuals  in  about  ninety  per  cent, 
of  all  cases  sufTering  with  scrofulosis,  tumors  of  the  glanc^  or  other 
forms  of  scrofulous  tuberculosis,  according  to  Hebra. 

Histological  examinations,  anrl  also  positive  animal  inoculations, 
have  provecl  the  tuberculous  nature  of  the  disease  (Jacobi,  Wolf, 
FcUizari,  Bcttmann). 

The  view  originally  held,  was  that  this  exanthem  represented 
nothing  more  than  the  expression  of  a  general  cachexia. 

Lichen  scrofulosorum,  like  the  rest  of  the  tuberculides,  appears 
after  the  acute  exanthema  or  in  conjunction  with  exacerl):it( d  tubercu* 
losis.  In  this  connection,  we  saw  a  boy  who  drveloped  a  lichen  scrof- 
ulosorum,  which  spread  over  the  whole  body,  even  over  the  scalp,  and 
at  the  same  time  showed  an  exacerbation  of  a  spondylitis.  The  tuber- 
culin injection  (0.0001  old  tuberculin)  resulted  in  a  slight  rise  in  tcm- 
perature,  and  also  in  a  local  reaction  of  the  lichen  area  which  appeared 
larger  and  more  vividly  red. 

Further,  we  observed  a  case  in  conjunction  with  measleSi  in  a  child 
two  and  a  half  years  of  age.  There  appeared  large  grouped  areas  of 
lichen  scrofulosorum  on  the  trunk  and  extremities,  three  week?  after 
measles,  for  which  the  child  had  beeti  treated  in  our  hospital.  Besides 
this,  the  child  siiuwed  numerous  papillary  necrotic  nodules  on  the 
extremities,  follicles,  swi^ng  of  the  glands  of  the  neck,  conjunctivitis, 
ecxema  and  rhinitis.  The  general  health  was  very  bad  for  weeks,  the 
more  so  as  there  was  besides  a  hemorrhagic  diathesis  forming  dot  and 
splash-like  skin  lia  inorrhages.  The  evening  temperature  rangi^d  about 
3y*C.  (103°  F.)  It  wa.s  interesting  to  observe  that  in  the  follicular 
noiliUes  in  which  the  l(le(  ditif,'  occurred,  the  lu'crosis  made  ileeprr  profr- 
nsa  and  ulceration  devrl^jM  l  Sec  Plate  01.  Lichen  scrofulosorum 
folliculitis  with  ulceration  arid  purpura). 

After  lasting  for  months  the  process  slowly  healed;  the  folliculitis 
leaving  shallow  scars.  The  tuberculin  injection  (0.0001  old  tuberculin) 
which  was  ^ven  before  the  child  left  the  hospital,  resulted  in  a  rise  of 
temperature  and  a  slight  deterioration  of  the  general  health. 

IV— 33 
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The  combination  of  liclifii  scrofulo*iorum  on  the  trunk  with  pajtiUary 
necrotic  tuberculide  on  Ihe  extrtmiiifs  whicli  wais  weil  dcinonst rated 
in  the  foregoing  case  occurs  qtiite  often. 

Where  tlie  nodule  b  found  in  a  subcutaneous  or  intercutaneous 
position  the  extremities  are  found  to  be  covered  to  a  more  or  less  degree, 
with  an  rxanth»'m,  whose  primary  efflorrsence  represent?  inflammation 
■of  the  noduli\  (Jiadually  these  noduh's,  which  are  of  a  bluish  red  or 
yellowish  red  color,  rise  from  the  deeper  layers  of  the  skin  and  »how 
small  indentations  on  their  surface,  which  are  covered  either  with  white 
scabs  or  small  crusts.  The  nodules  remain  for  months,  slowly  flattening, 
then  gradually  become  paler  in  color  and  at  last  dii^appear,  leaving 
behind  a  somewhat  (leprrssrd.  flat  scar;  which  seems  to  he  purrninulcd 
by  a  slightly  raised  jHii]ih(ral  wall.  FoUiculitis,  therefore,  may  be 
said  to  consist  of  an  inflammation  re.>.ulting  in  ueeroMs,  scars  and  some 
atrophy.  This  condition  is  generally  localised;  mostly  on  the  extrem- 
ities, over  muscles  of  extension,  on  the  outer  surfaces  of  the  arms, 
on  the  backs  of  tin  haiuls  and  fingers,  on  the  upper  surfaces  of  the  feet, 
on  the  backs  of  the  ankles  and  h>^s  and  on  the  ears. 

It  develops  in  many  children  sufferinjz  from  tuberculosis.  f\Tst 
appearing  on  one  or  the  other  favorite  locality,  as  an  isolated  tuberculide. 
We  often  notice  these  areas  of  infeeticm  on  the  extremities  of  children 
brought  into  the  hospital,  suffering  from  tuberculous  meningitis.  In  the 
course  of  meningitis  due  to  other  causes,  we  have  never  noticed  these 
follicular  eruption^. 

Sometinfcs,  the  drvi  lopnient  of  skin  tuberculosis  doe*;  not  occur 
probably  because  the  duration  of  the  tuberculous  disease  is  too  short, 
and  the  condition  of  the  skin  for  the  sowing  out  of  the  eruption,  too 
unfavorable. 

At  times  a  disseminated  eruption  covering  the  whole  body  occurs, 
])articuliirly  after  infectious  diseases.  Measles  may  be  mentioned  as 
the  chiiT  df  tliese.  On  tfii'  fourteenth  day  of  July,  1905,  a  child  sixteen 
months  uld  ua.s  pnseuieii  for  hospital  treatment.  Two  weeks  before  the 
child  had  measles  and  wjis  running  a  somewhat  clxrouic  fever.  It  was 
now  attacked  by  an  exanthem,  which  proved  to  be  a  typical  j  apular 
necrotic  universal  tuberculide,  following  the  measles.  In  the  further 
course  of  the  di>(  ase  in  this  case  ,  several  qni!e  t  >  pical  follicular  nodules 
were  obccrved,  partienlarly  iii  tin-  face.  Tlicsc  l»ecame  much  inflamed 
and  Hofiened  in  the  centre  (rum  secondary  infection  with  .stajdiylo- 
cocci.  An  injection  of  0.0001  old  tuberculin  resulted  in  a  slight  rise  of 
temperature;  but  did  not  produce  local  reaction. 

Almost  all  authors  agree  that  this  form  of  tuberculide  is  not  of  toxic 
but  of  bacillary  origin.  It  may  be  that  the  bacilli  are  present  in  very 
small  numbers:  or  that  they  possess  a  weakene<l  virulcnee,  or  they  may 
be  in  a  dying  condition  ^Darier,  Jadajssohn,  ZoUikofer). 
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In  the  differential  diagnosis,  acute  ariu-  vulgaris  has  a  certain 
sirnilarily  in  appearance  but  (iifTiM>^  from  it  a.s  follows:  acne  vulgaris  is 
always  adherent  to  the  follicles,  that  is*  to  say,  causes  a  typical  pustular 
formation,  and  in  healing  seldom  leaves  a  scar. 

When  localized  around  the  mouth  or  anus,  miliary  ulcerative  skin 
tuberculosis  must  ali<o  be  excluded;  this  form  being  often  found  in  these 
.situations,  as  well  as  in  other  locations,  it  is  generally  com))in(  (i  with 
tuberculosis  of  the  lungs  or  intestines.  This  condition  is  characterized 
by  a  sharp-edged,  small,  shallow  ulcer,  quite  in  contrast  to  folliculitii}. 
These  ulcers  contain  numerous  tubcrcule  bacilli. 

PROGNOSIS  AND  TREATMENT  0?  TUBERCULOUS  DISEASES 

OF  THE  SKIN 

It  is  advisable  in  discussing  the  prognosis  of  tuberculous  diseases 
of  the  skiti,  to  use  the  old  flivisiori,  soj)aratin<r  the  older  known  forms  of 
skin  tuberculosis  from  the  t uhereuliile.  While  the  proirnosis  of  the 
former,  particularly  in  case  of  lu[ju.s,  is  more  or  less  unfavorable,  for  if 
left  to  itself,  it  may  cause  the  most  severe  and  irreparable  destruction 
of  tissue;  in  the  latter,  the  tuberculide,  the  prognosis  is  much  more 
benign.  Here  even  the  disseminated  forms  may  eventually  result  in 
spontaneous  healing.  The  disease,  spreading  in  patches  or  in  deep 
ulcers,  has  never  been  observed.  Therefore,  while  these  last  forms  are 
not  very  dangerous  to  the  individuals  affected,  they  are  of  ( onsiderable 
irn|Kirtance  in  regard  to  prognosis,  for  they  point  to  the  existence  of 
tubcrculou.s  foci  and  stamp  the  patient  as  tuberculous. 

As  regards  the  treatment  of  these  tuberculides,  lupus  occupies  an 
exceptional  position,  no  matter  whether  only  isolated  nodules  are  present 
or  only  a  few  disseminated  areas  of  the  disease,  we  have  only  one  proper 
therapeutic  measure  and  that  is  the  speedy  removal  of  the  lu[)us  areas. 

The  best  method  is  early  excision,  which  may  be  employed  with 
sueeess,  even  when  numerous  areas  are  present.  In  one  of  my  ca.ses 
mon  than  fifty  were  removed.  If  in  the  removal  of  the  lar^'er  diseased 
areas  there  should  occur  considerable  loss  of  tissue;  skin  grafting  after 
Thiersch's  method  may  be  done.  Krausc  uses  long  incisions,  thus 
making  pedunculated  flaps,  easily  stretched. 

The  ^'ienna  school  (Lang)  particularly  deserves  great  praise  for 
the  elaboration  of  these  nietho<la. 

The  other  therapeutic  measure^,  while  they  occupy  a  secondary 
place,  nevertheless  are  followed  by  i:ood  results.  They  consume  too 
much  valuable  time.  Among  these  may  be  mentioned  the  Rontgtn 
rays  and  Finseu's  light  therapy  treatments.  Sometimes  the  tuberculin 
injection  which  Neisser  has  used  with  success  gives  good  service  in  aiding 
us  to  re^gnise  the  lupus  nodules. 

Surgical  treatment  is  also  the  best  for  cases  of  scrofuloderma. 
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Here  we  get  the  desired  results  by  enucleation  done  with  a  sharp  spoon, 
the  resulting  wounds  being  covered  with  salves.    Boro-vaselin,  dennatol 

or  iotloforni  vjisclin  may  bo  used. 

In  this  connection  it  wottld  be  wise  to  mention,  that  in  ran  <  ;is(  s 
an  outbreak  of  miliar}'  tubi  rcuiosis  is  observed  after  operative  |>r(K  <  tlure. 

lu  the  remaining  forms  of  skin  tui)erculosi8,  general  treat uient  holds 
the  foremost  place  and  must  be  constantly  borne  in  mind. 

With  all  these  remedies  at  our  disposal,  we  must  strive  for  an  im<> 
provement  in  nutrition.  We  often  notice  that  after  a  sliort  stay  in  the 
hospital,  under  suitable  eare  of  the  skin  and  proper  nourishment,  tuber* 
culidrs  h(\nl  qtiickly  and  the  cliild  paitis  in  weight.  In  other  case;'  of  a 
more  torpid  character,  we  only  see  good  therapeutic  results  aftr  i  a  long 
course  of  treatment  with  salt  and  iodine  baths,  after  giving  creosote  and 
codliver  oil  preparations  and  after  prolonged  stay  in  the  country  or  at 
the  sea-side. 

As  a  matter  of  course,  the  healing  of  any  particular  tuberculide  is 

not  always  identical  with  the  healing  of  the  primary  tuberculous  organ 
and  after  a  shorter  or  longer  interval  a  fresh  outbreak  of  the  skin  tuber- 
culosis may  occur. 
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